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Title: Staff Nuclear Engineer
Phone #: (716) 942-4471 N

Prepared for: .
U.S. Environmental Protection Agenc
Office of Radiation Programs
Washington, D.C. 20460



CLEAN AIR ACT COMPLIANCE REPORT 7/30/90 2:52 PM

\‘\~/cility:‘West Valley Demonstration Project (DOE)

Address: Rock Springs Road City: West Valley State: NY
Comments: Dose Assessment for PVUs (no emissions control equipment)
Year: 1989
Dose Equivalent Rates to Nearby
Individuals (mrem/year)
Effective ii % “
Dose Equivalent I 0.0001 I
Highest Organ }} . %}
Dose is to 1 0.0021 o i
ENDOSTEUM . b
------------------------ EMISSION INFORMATION--—-—==-—————— e e—e e ——e
| Radio- | | | Stack | ¥ pase RATE AT AT LecATI O f
| nucllch'-zlc1ass,|Amadl cl;VU | LS DENE <(760MM\SQ> (s 1.0 E-Y M"”‘/‘T(\
I P || 1S
} SR-90 } D { l.OI 1.0E—05=
| AM-241 | w l 1.,0| l.OE—O?|
! I |
Stack Height (m) % 1.00%
7\,/tack Diameter (m) | 0.00|
- Momentum (m/s) | O.OI
| I
-------------------------- SITE INFORMATION-—=———————m——mm o m— e
Wind Data i 89WVDP10.WND i Temperature (C) i 20 i
Food Source ] LOCAL | Rainfall (cm/y) | 94 |
Distance to | 1900 , Lid Height (m) | 1000 i
Individuals (m) : : : :

*NOTE: The results of this computer model are dose estimates.
They are only to be used for the purpose of determining
compliance and reporting per 40 CFR 61.93 and 40 CFR 61.94.



7/30/90

ORGAN DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL

GONADS

BREAST

RED MARROW

LUNGS

THYROID

ENDOSTEUM

REMAINDER

EFFECTIVE

DOSE EQUIVALENT RATE
TO THE ORGAN

(mrem/y)

4.4E-06
4.2E-04
1.4E-05
4.3E-06
2.1E-03
7.1E-05

1.4E-04

West V‘alley Demonstration Project (DOE)

2:52 PM



INGESTION

INHALATION

ATR IMMERSION

GROUND SURFACE

TOTAL:

7/30/90 2:52 PM

DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL
BY PATHWAY FOR ALL RADIONUCLIDES

EFFECTIVE
DOSE EQUIVALENT

(mrem/y)

6.4E-05
7.7E-05
1.6E-12

6.3E-08

1.4E-04

DOSE EQUIVALENT TO THE ORGAN
WITH THE HIGHEST DOSE
ENDOSTEUM

(mrem/y)

7.4E-04
1.3E-03
2.2E-12

8.1E-08

2.1E-03

West Valley Demonstration Project (DOE)



7/30/90 2:52 PM

DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL
S BY RADICNUCLIDE FOR ALL PATHWAYS

DOSE EQUIVALENT TO THE ORGAN

EFFECTIVE WITH THE HIGHEST DOSE
, DOSE EQUIVALENT ENDOSTEUM
RADIONUCLIDE (mrem/y) (mrem/y)
SR-90 6.2E-05 6.8E-04
AM-241 7.%E-05 1.4E-03
TOTAL : 1.4E-04 2.1E-03

West Valley Demonstration Project (DOE)
\S,d'ﬁ-’



7/30/90

EFFECTIVE DOSE EQUIVALENT AS A FUNCTION
OF DISTANCE IN THE DIRECTIONS OF THE
MAXIMALLY EXPOSED INDIVIDUAL FOR
ALL RADIONUCLIDES AND ALL PATHWAYS

DIRECTION : NORTH
EFFECTIVE DOSE

DISTANCE EQUIVALENT
(meters) (mrem/y)
1900 1.4E-04
3000 6.0E-05
10000 6.0E-06
80000 1.0E-07

West Valley Demonstration Project (DOE)

2:52 PM



West Valley Demonstration Project (DOE)

7/30/90 2:52 PM
EFFECTIVE DOSE EQUIVALENT AS A FUNCTION
- OF ALL DISTANCES AND ALL DIRECTIONS FOR ALL
RADIONUCLIDES AND ALL PATHWAYS
DIRECTIONS: N NNE NE ENE E ESE SE SSE
DISTANCE
(METERS) :
1900 1.4E-04 5.6E-05 3.7E-05 2.4E-05 2.0E-05 2.5E-05 3.4E-05 2.1E-05
3000 6.0E-05 2.5E-05 1.7E-05 1.1E-05 9.5E-06 1.2E-05 1.6E-05 1.0E-05
10000 6.0E-06 3.2E-06 2.4E-06 1.7E-06 1.4E-06 1.9E-06 2.7E-06 1.8E-06
80000 1.0E-07 7.2E-08 6.1E-08 4.1E-08 3.6E-08 5.7E-08 1.0E-07 7.8E-08
S SSW SW WSW W WNW NW NNW
DISTANCE
(METERS) : _
1900 7.5E-06 5.0E-06 4.5E-06 4.2E-06 5.8E-06 8.3E-06 2.0E-05(1.0E-04
. 3000 3.6E-06 2.4E-06 2.1E-06 2.0E-06 2.7E-06 3.8E-06 9.4E-06 4.4E-05
10000 6.1E-07 3.9E-07 3.2E-07 3.2E-07 4.3E-07 5.6E-07 1.4E-06 4.5E-06
80000 2.7E-08 1.4E-08 1.1E-08 1.1E-08 1.4E-08 1.5E-08 4.1E-08 8.5E-08



METEOROLOGICAL AND PLANT INFORMATION SUPPLIED TO PROGRAM----

7. AGE VERTICAL TEMPERATURE GRADIENT OF THE AIR (DEG K/METER)

'~ N STABILITY CLASS E 0.0728
IN STABILITY CLASS F 0.1090
IN STABILITY CLASS G 0.1455

PLUME DEPLETION AND DEPOSITICON PARAMETERS

NUCLIDE GRAVITATIONAL DEPOSITION VELOCITY SCAVENGING  EFFECTIVE DECAY
FALL VELOCITY COEFFICIENT CONSTANT IN PLUME
(METERS/SEC) (METERS/SEC) (1/SEC) (PER DAY)

SR-90 0.000 0.00180 0.940E-05 0.000E+00

AM-241 0.000 0.00180 0.940E-05 0.000E+00



FREQUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DIRECTION

% JOR

NNW
NW
WNW

WSW
SW
SSW

SSE
SE
ESE

ENE
NE
NNE

A

0.0060
0.0171
0.0430
0.0556
0.0746
0.1024
0.1366
0.0881
0.1221
0.0940
0.0558
0.0185
0.0234
0.0383
0.0237
0.0106

FRACTION OF TIME IN EACH STABILITY CLASS

B

0.0120
0.0181
0.0239
0.0492
0.0482
0.1288
0.0636
0.0945
.1907
.1045
.0791
.0203
.0439
.0383
.0473
.0146

[oNoNoNeNoNoNoNo]

0.
0.
0.
0.
0.
.1200
.1366
.1622
.0972
.1082
.0827
.0559
.0643
.0630
.0383
.0370

eNeNeoNeoNeNeoNeNeNoNoNe)

C

0216
0226
0738
0492
0746

OO0 O0OO0OQQOOODCOOOOOO0O0

D

.2296
.3382
.5830
.6130
.6870
.5552
.5722
.6009
.5610
.6498
.6690
.7229
.5977
.5607
.5412
.3425

0.
o.
0.
0.
.0816
.0744
.0542
.0473
.0252
.0411
.1062
.1536
.1857
.2027
.2108
.3624

[eNeoNeoNoNoNeoNoNeoNoNoNoNol

E

28489
2369
1810
1408

[cNeoNoNoNoNoNoRsNoReNoNoNoNeNo Nl

F

.1474
.11459
.0526
.0614
.0270
. 0096
.0094
.0070
.0000
.0012
.0054
.0254
.0748
.0901
.0988
.1297

0.2984

[eNoNoNoNeoNoNoNeoNoNeNoNoNoNe N

.2522
.0428
.0307
.0070
.0096
.0275
.0000
.0037
.0012
.0019%
.0034
.0102
.0068
.0399
.1032



FREQUENCIES OF WIND DIRECTIONS AND RECIPROCAL-AVERAGED WIND SPEEDS

W
TOWARD

NNW
WNW

WSW
SW
SSW

SSE
SE
ESE

ENE
NE
NNE

FREQUENCY

1.85
2.74
2.64
2.47
3.31
1.69
1.62
.66
.68
.62
.70
.17
.03
2.41
3.24
2.72

W WWND N

WIND SPEEDS FOR EACH STABILITY CLASS

3.10
3.38
.48
.81
.21
.33
.91
.40
.27
.77
.25
.58
.88
3.19
3.19
2.49

PNOWONNNREPEERNDREDD

2.88
3.71
1.69
1.45
1.49
1.32
1.49
2.25
2.11
2.21
2.92
2.58
2.75
2.15
2.01
2.23

(METERS/SEC)

D

2.30
2.25
1.79
1.58
1.62
1.41
1.38
1.42
1.63
2.04
1.96
1.76
1.50
1.51
1.97
1.86

1.38
1.39
1.19
0.88
0.77
.77
0.77
0.77
0.96
1.11
1.02
0.87
0.82
0.84
1.05
1.24

0.79
0.80
0.77
0.77
0.77
0.77
0.77
0.00
0.77
c.77
1.19
0.77
0.77
0.77
0.77
0.78



FREQUENCIES OF WIND DIRECTIONS AND TRUE-AVERAGE WIND SPEEDS

V;_v

TOWARD

NNW

WNW

WSW
SW
SSW

SSE
SE
ESE

ENE
NE
NNE

FREQUENCY

3.14
3.89
3.17
3.36
3.55
2.57
2.22
2.71
3.29
4.03
3.96
3.39
2.37
2.78
3.47
2.81

WIND SPEEDS FOR EACH STABILITY CLASS

3.97
3.70
3.29
2.81
3.08
2.06
2.31
1.93
2.97
3.31
3.60
3.31
2.46
3.42
3.42
3.22

4.42
4.24
2.45
2.34
2.42
2.30
.21
.65
.84
.77
.49
.15
.86
.63
3.02
3.41

DWW DN

(METERS/SEC)

D

4.04
3.61
2.69
2.66
2.62
2.21
2.12
2.13
2.35
3.01
2.85
2.56
2.23
2.17
2.77
2.82

2.57
2.39
1.83
l1.c08
0.77
0.77
0.77
0.77
1.28
1.64
1.44
1.05
0.95
0.97
1.62
1.90

eNeoNeoNoRoNoNoNoNoNeNoNeNeN i o]

.99
.10
.02
.77
.77
.77
.77
.77
.00
.77
.77
.90
.77
.87
.77
.79

[cNsNeoNoNeol " NoNoNoNoNoRoNoNeNoNo]

.82
.86
.77
.77
.77
.77
.77
.00
.77
.77
.67
.77
.77
.77
.77
.82



Data Required for Determination of Source Terms for NESHAP Modeling

~—’
Source Name: ?c{:‘??\.\oti \Javﬁ\\ QSY_\'{“\ LAWTYS
iD; VW -on ™Mol S
Annual System Throughputs:
Total Curies or Maximum Concentration':
- Coni€Jd =P BAED ON (onSERURNUE
B —-To TR & &
X X 7.ATT7C ‘ ASSUMMOTISAS , CLRIES (&)
Sbetd STATE.
- S PR E AT MY Mimue
2_?\“’{’5 Do NoT VerT DALY T ATMO
OTH=KS o0g2 AT C Yoo WS mie e 1ok
X':\\./

Throughput Volume:

Ventilation Rates/Hours of Operation:

P Al [60G CrH /4 400 Noves poac un/l  Averge &

Physical State of Source (Sealed/Solid/Powder/Liquid/Gas) :
Can BS ANy STATE - Bezwus€ THes® ArRE Oicdable Uent v
|YSTEMS Ty AT (UsSED Thaiveh oo The planyT TV
o SUPPORT UARNUS At vitiel
Controls (If banks of HEPAs, indicate how many):

| O Al EacH

L

‘Can be gross alpha/beta. If volatiles such as H-3, C-14 or I-129
are present, list separately.

S ) ) L
“"Tor liquids, indicate if temperatures exceed 100 C.

REpresouUFUE  AVEMLE e 1988 $148% (woond VMNGB
# 3 REPAS '



DAKNE

DWW :87:0560 BONENBERGER
BORISCH
CHRISTENSEN

Department of Energy Conan

ldaho Operations Office DOOLEY
‘ DUKER
West Valley Project Office ENGLERT, A.
GESSMER
P.0. Box 191 GARLAND
) GREENQUIST
| ‘West Valley, NY 14171 HARWARD
oo HERNANOEZ
December 30, 1987 HOFFMAN, ¥.C
HOWARD, L.L.
- HUGHES, R.
HUGHES, T.
HUHMEL
. HUMPHRE'Y
Mr. J. E. Krauss, President PR

West Valley Nuclear Services Co., Inc. KLANI AN

P. 0. Box 191 T

West Valley, New York 14171 LAWRENCE
LIKOVICH

HARCHETT]
SUBJECT: Interim NESHAPS Approvals to Construct/Modify Sources of ML, JoF.
Radionuclides/Liquid Waste Treatment System PAERLERL
Pau
Dear Sir: &gégﬁgﬁ
POPE
Enclosed are the interim approvals from the U. S. Environmental Protection Eg;ﬂi;&:

Agency, Region II to canstruct/modify the following sources of radionuclide §$ﬁ1

emissions at the West Valley Demonstration Project: SGROT, M.H.
SHAFFNER
{WVDP - 587 - 01 Qutdoor Ventilated Enclosures SHIcATs
SWENSON
VALENT]

WvDP - 687 - 01 Liquid Waste Treatment System Ezzggli

Final approval will be issued once the WVDP dose equivalent estimate have been
confirmed by the EPA through an independent computer run of the EPA computer

code AIRDOS-EPA.

With the receipt of the above mentioned approval and in compliance with the
terms and conditions of these approvals, you are hereby authorized to proceed
with the startup of the subject systems.

Sincerely,

s

- W. W. Bixby, Director
West Valley Project Office

Enclosures

¢cc: J. P. Hamric, DOE-ID
J. H. Barry, DOE-ID
R. G. Spaunburgh, NYSERDA

TGA:320:87 - 0025:87:01 (\ EQEL
)
TGA:t1 7
) L] JAN 5088




= AN
Km% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
—_ 3 é’ REGION 1!

26 FEDERAL PLAZA
NEW YORX. NEW YORK 10278

DEC 2 2 1587
Dr. willis W. Bixby
Director
West Valley Demonstration Project
U.S. Department of Energy
West Valley Project Office
West Valley, New York 14171
N

Dear Dr. Bixby:

In accordance with the provisions of the Clean Air Ack, as amended (42 U.S.C.
§7401 et seq.) the Envirommental Protecticn Acency (EZPA) has reviewed the
following applications to construct/medify scurces of radiomuclide air emis-
sions at the West Valley Demonstraticn Project site:

WVDP ~ S587-01 Outdecor Ventilated Enclosures
WVCP - 687-01 Liguid Waste Treatment System

— Pursuant to Title 40, Coce of Federal Regulations, Part 61, Naticnal Emission
Stancards for Radicnuclicde Emissicns fraom Department of Energy Facilities, in-
terim acprovals to construct the aforementicned scurces at the West Valley

Demonstration Projeckt, are enclosed with this letter.

These interim approvals to constzuct/medify shall take effect immediately upon
receipt by the West Valley Demonstration Project Office.

These interim approvals are based urcn a technical review of submissicns included
with your letter dacted August 4, 1987 (general information Sections B, C, D) and
letters of application to construct/modify dated October 8, 1887 (Licuid Waste
Treatment System and Cutdoor Ventilated Enclecsures). Final approval will be
issued once the WVDP cdose equivalent estimates have been ccnfirmed by the EPA
through an incdependent camputer run of the IPA carputer code ATRICS-IPA,

If you have any questions regarding this matter, please ccntact Paul A. Giardina,
Regional Radiation Representative, at (212) 254-4418. :

Sincerely,
f /
; / ' A
' - &7;[/? '
Christopher J. Daggett

Regicnal Administrator

Erclosures

cz: Thamas C. Jorling, Coamissicner
New York State Department of Envircrmental Conservation

- David Axelrod, Camissicner, New Yeork Stats Deparcorent cf Eealth



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

J : REGION i
("

26 FEDERAL PLAZA
NEW YORK. NEW YORK 10278

WVDP~-587-01
Qutdoor Ventilated Enclosures
Approval to Construct/Modify
Sources of Airborne Radionuclide Emissicns

In campliance with provisions of the Clean Air Act, as amended (42 U.S.C. §7401
et seq.) the Department of Energy West Valley Demonstration Project Office is
granted interim approval to construct/modify sources WVDP-587-01, located at the
West Valley Demonstration Project Site in West Valley, New York. This approval

is granted in accordance with the plans and materials submitted with the applica-
tions and with Federal Regulations governing the National Emission Standards

for Hazardous Air Pollutants (40 CFR Part 61), Subpart H. Any conditions attached
to this document are considered part of this approval.

__ Failure to camply with any conditions or temms set forth in this approval may

result in sanctions available under the authority of Section 1-60G4 of Executive
Order 12088 as well as enforcement procedures established by the Clean Air Act.

This approval to construct/modify grants no relief fram the responsibility for
campliance with other applicable provisions of Federal requlations. This approval
shall be effective immediately after receipt of the approval to construct/modify
by the applicant.

Dated Dicemste zz_(ép7 /Z_/J'LLL- 7//\514321_

Regional /Acministrator




WVDP-587-01
Page 2 of 5

Permit Cond itioﬁs

Emergency Notification

In the event of an accidental/unplanned release of radionuclides which leads

to an air emission that may cause the standards of 40 CFR 61 to be exceeded;

or may result in a health threat to the public; the DCE-WVDP shall make time-
ly notification to state, local and Federal agencies.

Initial phone notification should include the time of the accident/release; lo—-
cation of accident/release; estimate of quantity release: emergency steps taken
to contain/control the release; type of assistance needed:; and the name and title
of person reporting the incident. A brief written summary of the event shall be
submitted to Director, Air & Waste Management Division (Attn: Regional Radiation
Representative) within 30 days of the event.

EPA Phone Notification - In Order of Preference

Regional Radiation Representative
Paul A. Giardina

Work — 212-264-4418

After Hours - 201-548-8730

Region II

Region II ~ Radiation Safety Officer
Shawn W. Googins
Work - 212-264-6459 -
Home - 201-~846-0489

Region II - Health Physicist
larainne Roehler
Work = 212~264-0546
Home - 201-627-0018

Region II -~ 24 Hour Emergency Hotline
201-548-8730



[ N

D.

- WWDP-587-01
Page 3 of 5

New York State Radiological Health Contact

New York State Warning Point
518~-457-2200

Backup Number {New York State Police)
Sl8f456—6811 :

Director, New York State Bureau of Envirommental Radiation Protection
Dr. Karim Rimawi

Work - 518-458-6461

Duty - 518-439-0865

Chief, New York State Envirommental Radiation Secticn’
William Condon
Work - 518-458-6459

"Off-Duty - 518-463-3704



II.

III L3

A.

WVDP~587-01
Page 4 of 5

Permit Expiration

This interim approval to construct/modify will remain in effect until final
approval is granted by the Regional Administrator or his designee. The appro-
val to construct/modify is not transferable to another owner/cperator.

The Department of Energy (DOE) may submit to the Regional Administrator (Region

IT Alr & Waste Management Division Director) a written apnlication for a deter—
mination of whether actions intended to be taken by the DOE/WVDP Office consti-
tute a modification or construction of a source subject to the standard. The
Regional Administrator will notify the cwner/operator of his determination within
30 days after receiving sufficient information to evaluate the application (40 CFR
61.06).

If intended actions to be taken by the WVDP are detemined to constitute con—
struction/modification which effects existing permitted sources, the new '
permit and conditions shall supersede and/or amend the existing permit.

Updates in notification regquirements and phone contacts supersede previous permit
conditions.

Notification of Startup

The cwner/operator of each stationary source which will have an initial start-
up after the effective date of the standard shall provide written notification to
the Administrator as follows:

1. The 30-60 day notification required for the WVDP-587-01 sources (Outdoor
Ventilated Enclesures) is waived.

2. Notifications of the WDP-587-01 source startups are waived.

3. In lieu of notification requirements 1 and 2 above, the WVDP shall maintain
records of OVE usage and monitoring of airborne emissions during operations.
A summary of OVE usage and emissions shall be included in WVDP's yearly re—
port of emissions which is sutmitted to EPA. A copy of this report shall be
sutmitted directly to the Regional Office.



- WWDP-587-01
Page 5 of §

IV. Facilitv Operation/Maintenance

The facility owner/operator shall maintain all equipment, facilities, and
systems installed or used to achieve campliance with the standard (40 CFR
-61.92) in a manner consistent with good air pollution control practices for
minimizing emissions. Operations, testing and maintenance of such air pol-
lution control systems shall be conducted as noted in the pertinent general
information sections (Sections B, C, and D) included with your submissions
ard letter of August 4, 1987 and application dated October 8, 1987. These
procedures are acceptable methods in the conduct of a good air pollution
control program. Records of maintenance, inspection, testing, repair, moni-
‘toring data, and stancdard operating procedures for conducting such activities
shall be maintained pursuant to 40 CFR 61.12 (c).

V. Severability

The provisions of this approvai to construct/modify are severable, and, if any
provision of this approval to construct/modify is held invalid, the remainder
of this approval to construct/modify shall not be affected thereby.

VI. Other Apnlicable Regqulations

The owner/operator of the West Valley Demonstration Project shall construct
and operate the preoposed source in compliance with all other applicable provi-
sions of 40 CFR Parts 52, 60, and 61.

VIII. Agencv Notification

A. All correspondence as required by this approval to construct/modify shall
be sent to:

U.S. Envirommental Protection Agency
Director, Air & Waste Management Division
Attention: Regional Radiation Representative
26 Federal Plaza

New York, New York 10278



II.

III.

CINQ24
07/27/

REQUEST FOR APPROVAL TO CONSTRUCT OR MQDIFY
SOURCES OF RADIONUCLIDE EMISSIONS (40 CFR 61, SUBPART H)

NAME AND ADDRESS OF APPLICANT

U.S. Department of Energy

West Valley Demonstration Project Office

P.0. Box 191

West Valley, New York 14171-0191

Operating Contractor:

West Valley Nuclear Services Co., Inc.

P.0. Box 191

West Valley, New York 14171-0191

NAME AND LOCATION OF SOURCE

Name: Portable Ventilation Units

Locatlion: West Valley Demonstration Project

Rock Springs Road
West Valley, New York

RELEASE POINT INFORMATION

Emission Point IDs: PVU 01 through PVU 10

Cround Elevation (Ft MSL): Variable

Stack Height (Ft): Variable

Height Above Structure (Ft): Variable

Inside Dimensions (Inches): 5 and 10 diameter

Exit Temperature* (°F): ' 70¢°

Exit Velocity (Ft/Sec): 30-61.2

Exit Flow Rate (ACFM): 500-2000

*Exit temperature is for PVUs used within areas served by Main Plant

Ventilation. For other applications, exit temperature is assumed
to be the same as the ambient air temperature.

g:SEA-72 1

7 _ .
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Iv.

TECHNICAL INFORMATION ABOUT SOURCE

Al

Nature, Size, and Design Capacity

Ten (10) various portable electric ventilation units currently
exist at the WVDP to support and supplement existing ventilation
systems (i.e., Main Plant Ventilation, VOG, etc.) for work
activities requiring additional control of airborne
radicactivity. Table 1 gives a list of these units and their
rated capacity. Attachments 1 through 3 show the general design
details, dimensicns, desceriptions, and WVDP general requirements
of the varlous models listed in Table 1. All units described
above can be operated at less than design capacity. Typically,
HEPA filters used with these units are flow rated at 500, 1,000 or
1,500 CFM.

Method of Source Operation and Descfiption of Emiésion Controls

These portable ventilation units are normally operated to provide
additional ventilation to support work activities performed within
temporary containment tents or airlocks located in areas
ventilated by the Main Plant Ventilation System. Another
application is to use the units to ventilate temporary
contalinments erected to support work where the potential for

airborne contamination exists within the site restricted aresa.

All units are equipped with a spark arrestor, prefilter and a HEPA
filtér which i3 DOP-tested at regular intervals per site
procedures. The effluent is monitored for radiocactivity with an
alpha/beta continuous air monitor either in the area being
ventilated or at the point of discharge. Differential pressure
across the HEPA filter is monitored by a‘magnehelic.

CINO243:SEA-T2 2

07/27/87



Radioactive Emission Estimates

P

[ tviaees

Emission estimates are based on ground-level releases of air at 75
percent of the WVDP derived concentration gulde (DCG) limits for
an unidentified release (i.e., 75 percent of 2 E-14 uCi/mL gross
alpha, 75 percent of 9 E-12 uCi/ml gross beta). Americium-2471 is
assumed to be the alpha activity and Sr- éo the beta activity.
AHhUa- dose; are based on operation of the units ‘at full capacity

g;gg;gggw” ) for eight ‘hours per day, 120 days per yéar., The

dose. to the ﬁaxima ly exposed off-site individual from one 2000

W s e

M sburce’ie estimated ta‘be 7T E07 Tem/ysar using WVDP

generaged unit dose factors for continuous ground-level releases
(Tab’e 2). Maximum whole body and organ doses were also
calculated by the CAAC (CCC-U478) version of the AIRDOS-EPA

dispersion model and also are listed in Table 2.

The reader is directed to the general'information pre?iously-

- submitted by WVDP, and specifically to Section E for the unit dose

conversion factors calculated using CAAC and to Section F for unit
dose factors based on the WVDP site specific dispersion model. In
each case, sources emanating from PVUs are modeled as ground level
sources since ehe release points are generally not high encugh to

negate wake effects caused by the Process Building or other nearby

structures.

~Table 3 shows the estimated annual dose for ground level releases

e T T

given that all PVUs on-site were In continuous operation and
re-easing gross aepha and gross ‘beta activity at’ Q5 percent%of the

g T

?DCG ’imits as previously discussed.” It is readi y apparent ‘that

'the maximum individuae effective dose of 1.7 E-O! mrem inAthe case

a3 S0 e 0o - s
M»Wum»w BEa )

of one 2000 CFM unit or 1. 3 E 02 mrem for all PVUs in continuous

j@;eration represents only 6.8 E-Q4 and 5.2 E-02 percent of theiZS!

CING243:SEA-T2 ‘ 3
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mrem EPA guideline for off-site annual dose, respectively.
Similarly the eritical organ percentage is 3.8 E-06 and 2.1.5-04,

e

respectively, given the(?S N$€E\britica. organ annual limit.

In rare instances, releases may exceed the DCC 753% limit without
operations being secured (e.g. recovery after a major process
upset, or to provide for additional personnel safety should
addi;ional time be required to stop a work activity where

unexpectedly high airborne levels are presently).

Based on the above discussion, the imlting re*ease from any. one

or all PVUs co ective‘y before any EPA guidelines are exceeded is

s+ AL B i S 50 7 [

1.8 E-03 curies of Am-241 combined with 8. 0 E-O1 curies of Sr-_

et AN 1 LRI B N3 e

90. The limiting dose would be 75 mrem to the endosteal bone.

The whole body dose for this release {3 calculated as 6.6 mrem.
Backecalceulating from these maximum release quantities to determine
the release concentration for a 2000 CFM PVU operated for 120 days
gives an Am-241 release concentration of 5.52 E-10 uCi/mL and 2.45
E-Q7 uCi/mlL for Sr-90. These values represent 2 7 E+OM times the

Am-241 and Sr-90 DCG which could be released via this emission

pathway before exceeding the EPA recommended guldelines of 75 mrem

- to the critical organ. This calculation demonstrates the extreme

conservatism in limiting releases to 75% of DCG values when these
emissions are used to calculate off-site doses. The reader is
cautioned that these values are subject to change if the dose to
the critical organ is calculated based upon the effective whole

body dose equivalent system discussed in ICRP Volumes 26 and 30.

In summary, the analyses presented here shows that, under normal
operating conditions, portable ventilation units operated at WVDP
will 1imit environmental releases of radioactivity to ALARA levels
through combination of good englneering practice and operational

limitations.

CINO243:SEA-T2 4
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TABLE 1

LIST OF PORTABLE VENTILATION UNITS AT WVDP

EPA Designation Manufacturer Madel No. Serial No.- Capac?ége?SCFM)
"pyU o1 Nuclear Power E2000 2P2F108601 2000
' Outfitters (NPO)
PVU 02 NPO 'E2000 2P2F108602 2000
PVU 03 NPQ E2000 2P28108603 2000
PVU O Elwood Nuclear 8650~500 85-1029 500
Services (ENS)
PVU 05 NPO E2000 PC 2P3F38711 2000
PVU 06 ENS ENS-2000 6021 2000
PVU 07 Bartlett Nuclear Air-Pak N/t 2000
PVU 08 ENS ENS-2000 6022 2000
PVU 09 NPO E1000 PC 1P2A033401 1Q00
PVU 10 NPO E1000 PC 1PO4986~1 1000
*N/I - None Identified
CINO243:SEA-T2 5
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TABLE 2

ESTIMATED MAXIMUM ANNUAL DOSES FOR RELEASES FROM OPERATION OF A
2000 CFM PORTABLE VENTILATION UNIT WITH A SINGLE HEPA FILTER

WVDP
Activity Effective
Nuclide? Release (Ci/yr) Dose (Rem)
Sr-90 2.2 E-05 1.6 E=-07
Am~-241 4,9 E-08 1.0 E-08
TOTALS 1.7 E-Q7

? Operational time 1s 960 hours per year.

CAAC
Whole Body
Dose (Rem)

CAAC
Critieczl Org%n
Dose (Rem)

1.3 E-Q7
4,9 E-08

1.8 E-O7

-

70 3 E‘O?
1.3 E-06

2.1 E-06

2 Sr-90 is used to represent the gross beta activity and Am-241 s used to represent

the gross alpha activity to provide the mést conservative estimate of the

radiological impacts assoclated with air emissions from PVUs.

3 The critical organ for Sr-90 and Am-241 {s endosteal bone.

CINO243:SEA-T72 - 6
07/27/87 :
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TABLE 3

ESTIMATED DOSE RESULTING FROM CONTINUQUS OPERATION
OF ALL WVDP PVUs AT 75 PERCENT OF DCG LIMIT!

WVDP CAAC CAAC
Activity Effective Wnole Body Critical Organ
Nucliq_? Release (Ci/yr) Dose (Rem) Dose (Rem) Dose (Rem)3
Sr-90 1.7 E-03 1.2 E-Q5 1.0 E~0% 5.6 E-C5
Am~241 3.7 E-06 7.8 E-Q7 3.7 E-06 1.0 E-04

TOTALS 1.3 E-05 1.4 E-05 1.6 E-04

Note: Releases are based on PVU rated capacity listed in Table 1 which is usually

higher than the normal applled usage at WVDP.

Sr-90 is used to rspresent the gross beta activity and Am—-241 is used to represent
the gross alpha activity to provide the most conservative eatimate of the

N

radiological impacts assoclated with air emissions from PVUs.

3 The critical Oréan for Sr-90 and Am~-241 1is endosteal bone.

CINO243:SEA-T2 - 7
07/27/87
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ATTACHMENT I

GENERAL SPECIFICATIONS APPLICABLE

TO ALL PORTABLE VENTILATION UNITS
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The Recommendakble
Unit

NPQ’'s 1000 “Plus’ CFM Partable Ventilation /
Filter System using the (P) Housing and (A) or (B)
Blower (see back page for ardering intarmation).

Filter Trains up to 3 stages: Prefilter, spark arrestor,
moisture separator and/or 50-60% filter with the HEPA.

2 or 3 HP Motar/Blower with 1500-2500 CFM free-air. Up
to 7" wq. static pressure at 1000 CFM,, and 10" wg. with
750 CFM (Blower/Motor (A)). See BiowerrMotor Chart.

Weighs approx. 300 ibs. with balanced cart for easy
portabiiity.

Compact for access to almost every area. Overall dimen-
sions 28" x 40" x 683", Can be mounted vertically. Easily
removed from mobile cart for permanent or low profile
installations. (28" x 28"x 63")

QOuttlow Adjustment Throttle as recommended by
ANSI / ASME to control flow and/or static pressure
across filter train. Heavy duty motor will not be harmed
by low air-flow conditions. Designation (T) in Model No.

Hinged Access Door with bag-out feature standard
(Bag-out not required for unit to operate). Prefilter ac-
cess door on top optional—see drawing, Mcde! £ 1000
P.‘Top door designated as (D) in Mcde!l No.

Viewing Glass Window and Light for accessing status
of prafilter. (Optionai) Designation (W) and/or (L) respec-
tively in Model No,

Static Pressure Gage with read-out switching for each
filter stage.

Facilities for filter efficiency testing (DOP).

. r

SgﬁﬂéfLw oP:R HEPA CLAMPING

HORIZONTAL POATS FOR MECHANISM —
CQOP TESTING ADJUSTABLE FROM

QUTSIOE HOUSING

QUT-FLOW ADJUSTMENT -

THARAQTTLE AND SHUTOFF

(OPTIONAL)

LIFTING RING

COMPLETE SYSTEM

" BASE FOR VERTICAL
INSTALLATION OF

Filter Train Selection

NPO atters all possidte flitering and air treatment devices. Thess
devicss ars manufactured and tasted to meet the standards ot
the nuciear industry. (See back page for ordening information).

o HEPA 99.97% officiancy labsolute) tilter. 24" x 24" x 11¥4"
with necprane or liquid seal.

o Carbon Absorbers. 24" x 24™ x 18" or 24" x 24" x 29" (Two
units in series provides greatsr “'transient times'’ for more at-
fective absorution),

o 50-80% Fliters (Typicaily required upstiream to carbon ab-
30rDers), 24" % 24" x SR

o Moisture Separators with drain mechanism 99 + % effective
In removing moisture. 24" x 24" x 5"

s Prafilters - disposadle filters 10 take the bulk of the dust and
contamination from the air. 24" x 248" x 2" {or 4"

o Spark Arrestor - washable fiitars 0 trap welding sparks and
aspirated Olis and grease. 24" x 24" x 2"

e Fllter 3
Manufactured’s specification builoﬂn:»-nllab(. upen request,

HINGED TOP DOOR
FOR EASY ACCESS
TQ 13t AND 2nd STAGE

SI0E DOOR (OPEN) FOR BAG-QUT OF
ANY OR ALL FILTER STAGES

FILTERS (OPTIONAL}
PREFILTER VIEWING PORT (QOPTIONAL)

~ STATIC PRESSURE QIFFERENTIAL
'1 S CAGE - SWITCHING VALVES FOR ALL
r 3 « OR SINGLE STAGE READOUT.
« LR EREIN
Ve o p
/ [ e
o = S &
oM - an a
gl I . INLET POAT WITH PROTECTIVE
s $3§ °lz " SCREEN
=3 wh 8 |~ INLET AQJUSTMENT
u Ya £z x THAQTTLE AND SHUTOFF (OPTIONAL)
. a T2 a =
= < wR x
- o o3 =
3. «< M——{_____ LIGHT FOR PREFILTER VIEWING
Q \ 8 l o {OPTIONALI
7 5vi REMOVABLE HANDLE ASSEMBLY

1
il AN
\ KNIFE E0GE SEALING

AEMOVABLE UNOER CAARIAGE

PRESSURE

SENSORS Figurs 4

ga"

Portable Ventilation System — The Recommendabie Unit
Madel £ 1000 P with 3 fliter stages (cptional 2 or 3 — see

ordering intormation)

s e
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- Adding Up the Static Pressure Losses
— for Blower Selection

Froe-iin . A
e 50 10 %0 2000 2500 j000 3500 phase current and explosion proot requirements when
Ale Flow - CFM orden'ng.

PR T E—
Static Pressure Losses -
through Fiiter Stages
Note: -
;mafrl:(tir ' ‘12‘, wg‘, These values are approximate and 4
parx Arrestor 19 Vg, can easily double it filters are dirty. ;
60% Filter (Pre-) 457 Wg. The prefilterts) can increase in static "
Moisture Separator 80" Wg.* back pressurs many timas clean '
Charcoal Absorber 1.10" Wag.* vaiue and must be cleaned andfor
HEPA Filter ’ 1.00" Wg.* replaced frequently. Internal system
static pressure losses, without filters, )
*Clean filter at 1000 CFM can be up o 1" Wg. .
L ] | R
K]
Static Pressure Losses through Ducting (Flexible) ;
Duct Sizes 8" a” 10" 12" 18"
Pressure Losses in
inchas of Wg. per 100 ft. z
of flexible ducting at: X
J 500 CFM 5" Wg. 67 Wg. 2°Wg. 1" WG <.1"Wg. =
/ . =
' 1000 CFM 14" Wag. 2.5" Wg. 7" Wg. 3" wg. a7 Wg. i
~ 2000 CFM >20"Wg.  T10"Wg. 25°Wg. 12°Wg. 25" Wg.
, lb . L ‘?‘
Blower Selection Air Flow vs. Static Pressure =
ne = ) T } I 1 a:
: | | ! : -
- ‘ ' i
s | | - :
: i b ' | NPO recommends blower/motor (A) for most 1000, =
o S - ) , CFM applications. (A) biower gives high flow rates 2
: , i Ny ! even with long inlet ducts, dirty filters, and multiple .
— N\ 1\> | stage filter trains. Yet blowers B, D, E, or F may be >
T - , | | B needed in order to provide the higher flow rates that i
H ' ' ; | % are desired with multiple steam generator ventilation 27
B 125 e . and many stage filter trains. NPO ventilation units R
‘ 3 i ﬂ | \ ! have available an adjustable outflow device - (optional) =
v i ‘ i 4 | as recommended by ANSI / ASME N509-1980 to X
o e e o] | 1 ' ’1 : : y—— throttle dewn the flow or to maintain a constant flow &
e 5 ’ : ! [ ’9.’ ' and/or static pressure. Inlet-flow adjust throttles are =
R S A Y also available. o
s : 3 ] 4% N\ \ *
= N\ Z
" uk o l \Q-_A ’ \ To select correct blowerimotor unit, determine the X
i ; a"o./ ! i [ % total operating static pressure in inches of wg. (water). &
) i d_, Nt | ' Find calculated total static pressure losses on vertical &
/ “? G Sy { column of chart. Locate, on the horizontal line, the =
N c\R < nominal air flow in CFM desired at the calculated total ¥
e ©o\B| A 1 static pressure losses. The horizontal and vertical in- %
~ e " , \ tersection of these points yields the blower/motor &
3 \\ \ recommendation. Various electric motor operating &
voltages are available. Specify voitage, single or three E
E
£
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Systems for Every Apph‘caﬁon:

* Contamination and hazard control

* Clean room environments

* Steam generator work

Containments and glove bags ( See NPO's Product Bulletin )
‘Welding fumes and collection

High humidity requiring moisture removal

Gas removal with charcoal absorbers AND portability

Design Features Include:

¢ Regardless of the filtering or air treatment requirement, NPO / PP| has
it. HEPA, moisture separators, charcoal absorbers, spark arrestors,
prefiiters, etc.

¢ Blower/ Motor selection from 1 HP to 10 HP with free air to 4C00 CFM
and Static Pressures to 17" wg at 1000 CFM.

¢ Five stainless steel housing sizes from the Ultra Portable (PC) Housing
with 2 or 3 stages (figure 1) to Multiple Housings with 5 or 6 stages
(figure 2). 2000 CFM Systems wnth 2 high housings, available in any
configuration (figure 3).

o Positive sealing access doors with Bag-Qut feature standard with all
housings (bag not required for unit to function). Unique “Tape-seal”
bags make filter change-out easy yet contamination free. .

o Qut-flow and Inlet-flow Adjust Throtties (optional) for complete control
of air-flows and/or static pressures - ANSI / ASME recommended.

* Multiple Inlet Ports and Steam Generator Flange Ports available

* Gage(s) for continuous reading of staﬂc pressure across every filter
stage.

¢ Facilities for measuring the efficiency (DOP) of every stage in the filter
train. .

* All the above features and portability too (see back page for system
selection and ordering information).
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Systems Ordering Information

Ti__.J00 “Plus” CFM Portable Ventilation Unit.
“The Recommendable System' (see Figure 4)

E1000P( ~ ) { ~ ) (see Housing Accassory Listing beiow)

Fiitar Options —_
(-1) Prefilter and HEPA only

Blower/Motcr Options
(A-110) A Blower with

{(-2) Spark Arrestor, Prafiiter and HEPA (A) 110 voit motor

{-3) Prefiiter, Moistura Separator and HEPA (B)

(-4) Prefiiter, 60% Filter (Pre) and HEPA {C) see Blower/Mator
' (E) Selection Table

Ultra-Compact Portable Ventilation Units
(see Figure 1)

E S00PC (1) ( ) (see Housing Acceassory Listing below), ’

3iz8 40" x 20" x 28”* - 500 CFM ratsd

E1000PC (1) ( ) (see Housing Accessory Listing beiow),
; 8ize 437 x 28" x 28" - 1000 CFM rateu

Fiiters _/

Includes Prafilter
and HEPA only

“11” for Removabie Carriage

Blower/Motor Options

<
(G)
(A-10Q)
{A)
(8)
©

= E 500 sae Blower/Motor

Selection Table
E 1000

B

2000 “Plus” CFM Portable Ventilation Unit
(see Figure J3)

£ 2000 V ) ) (see Housing Accessory Listing Selow)
Filter Options (2 sets required) ~———_ Blower/Motor QOptions
{(-1) Prefilter and HEPA only )

(-2) Spark Arrestor, Prafilter and HEPA (£} see Blower/Motar

(-3) Pratliter, Moisture Separator and HEPA (F} Salection Table
(-4) Prefiiter, 60% Filter (Pre} and HEPA

1000 “Plus’” CFM Muiti-Housing Ventilation Systams,
with Carbon Absorbers (see Figure 2)

E 1000 ( ) | .\) {see Housing VAccassory' Listing below)

Modular Housing and Fiiter Train Options
(maximum of 3 housings)

Blowar/Motor Optlons

{V-1, Prefilter Housing with Prefilter {A-100) see Blower/
and 60% Filter (Pre) (A) Mator

{V-2, Prefliter Housing with Spark (B) Selection
Arrestor, Prefilter and 60% Fiiter (Pre) (E) Table

(V-3, Prefilter Housing with 2 Prafilters
Q-1, Carbon Absorber Housing with Carbon
Absorber in 13t stage and
- HEPA in 2nd stage
" Carhon Absorber Housing with Carbon
Absorbers in both 1st
and 2nd stages
Far HEPA Absolute Fiiter when Q-2
Housing is required or when both
- Moisture separator and 60% filter

H)

=X

Carbon Absorbar stage.

VS n et A amast AT L

9

NUCLEAR POWER QUTFITTERS

DIVISION OF PERSONNEL PRQTECTION, INC.
stages are required upstream from L+ ~<i. - DEVELOPERS AND MANUFACTURERS OF NUCLEAR PROGTECTIVE PRODUCTSS: 544

2000 “Plus”” CFM Multi-Housing Ventilation Systems
with Carbon Absorbers

E2000 ( s ) { ~) (ses Housing Accassory Listing baiow)
J ‘\

Tandem (stacked) Modular Housings Blower/Motor Options

and Filter Train Options AD)
(maximum-of 3 housing sets} {3] sea Blower/Motor
See 1000 "Plus" CFM Multi-Housing R Selectlon Tabig

Veantilation Systems for details.

Housing Accessorles

(Letter prefixes complaete systems model No. - list in same

order as below).

(D, - Top Mounted Door for quick removal of prefliters

{available in all P & V Housings)

Ty - Quttlow Adjustment Throttle and Shutoft

T;, - Iniet-Flow Adjustment Throttle and Shutoft

W - Window only for viewing prefiiter

L, - Lightad Prefiiter (includes viewing glass and light)

l, - Multiple Inlet Port Adapters, (2) 10" Dla. ports

I,, - Muitipie Inlet Port Adaptars, (4) 8" Dia. ports

Y} -“Y" lnlet Port Adagter for E 2000 PT, 2000 “Plus”
CFM Portable Ventilatlon System,
Couples dual inlets into .a common infet port.

Miscsllaneous Accessories

E 100 SGA (
E 100 SG8 (

)} Steam Generator Flange Adapter - 10 Dia. Duct
) Steam Generator Flange Adaptar - 16” Dia. Duct

|dentify steam generator manufacturer
or include drawing of generator opening.

E 101 DA 8" Flexible Ducting - 25 {t. lengths

E 101 08 8" Flaxible Ducting - 25 ft. lengths

E 101 OC 10" Flexibie Ducting - 25 ft. iengths

E 101 DO 12" Flexible Ducting - 25 ft. lengths

E 101 DE 16" Flaxible Ducting - 12 and 24 ft. lengths

£ 101 DCA  Stainless Steel Canistor for &' Dia. Ducting 25 ft. Length
E 101 DC8  Stainless Steel Canistor for 8" Dia. Ducting 25 ft. Length
E 101 0CC  Stainless Steei Canistor for 10'* Oia. Oucting 25 ft. Length
E 101 DCD  Stainiess Steel Canistor for 12" Dia. Ducting 25 ft. Length.
£ 101 DCE  Stainless Steei Canistor for 18 Dia. Ducting 24 ft. Length
E 102 BPCA PVC Bag for E 500 Ultra Compact Portable Unit

E 102 8PCB PVC Bag for € 1000 Ultra Compact Portable Unit

E 102 B8P PVC Bag for “Recommendable’” Portable Unit

E 102 BY PVC Bag for "V Housing

E 102 BQ PVC Bag for “Q" Housing

E 102 8H PVC Bag for "H" Housing

Inquire about our complete line of Caontainment Tents and Glove Boxes.

P.O. Box 84

Crystai Lake, [L 80014
Plant: 3811 Dayton St.
McHenry, 1L 8005Q
Phone B15/455-3777

Cable Address: NPOPP|

f A Bav 41914 2 Qamremantn, CA 95431 « Phone §18/988-9100



SYSTEMS FOR EVERY APPLICATION ~ ~

N . es

W Partlculate orgasremoval ... . L
N CFMrange frem 500 to 4000 plu ' R
M Truly portablain design .0 . -
B Light weight and compact--> =~ - .-
M All air treatment solutions available -
M Meets latest technical specifications-




MODEL E 1000 PC, E 2000 PC — “CERTIFIED PORTABLE VENTILATION UNITS”

Gauge measures pr

LS

asiiidd

assure differential across pre-fiiter

PR 22 - Pt PP LR L R P A TP Y ]

Versatiie ventilation system provides from 1000 to 2500
CFM filtration In the same ultra-<compact portable stainiess
steel unit. Air treatment options include spark arrestors,
ons or two prefilters, moisture eliminator and HEPA fllter,
Two doar design of cabinet facilitatas replacement of
prefiiters as required. E 100Q PC certified at 1000 CFM;

E 2000 PC certltled at 2000 CFM. Flow rates are through
24" x 24" filtration area.

HM Model E 1000 PC s available with ultra-quiet 110 Voit
blower motor providing 1300 CFM, or 5 H.P. blower/
motor at 1600 CFM or 7.5 H.P. biower/motor with capac-
ity to 2000 CFM. When using the Model E 1000 PC in
tandem with the NPQ carbon absorber carts, the 5 H.P.
blower/motor is the minimum size recommended.

M Both models offer “wheeibarrow’ mobility, vertical or
herizontal opseration removable wheels and cranse lifting
ring. (If moisture sliminator opticn is used, unit will
operate only in horizontal position.)

W Mcdel E 2000 PC unit with the same Ultra Compact
Housing described above uses a 10 H.P. blower motor
with capacity to over 2500 CFM. It can be safely throttled

down to 300 CFM without damage to motor. It is buiit

for use with NPQO’s Carbon Absorber Cart.

“Bag-Out” capability — Remove contaminated fllters safely
in poly bags. Stainless steel housing sliminates the concarn

far romtaminatinn hisilAdnn,



Ventilation Systems

Gy 2

with Carbon Absorber

LENGTH(S) OF
OUCTING
100Q ¢ty
Y. II \
«=2000 cim !
|
' L1000.:fm
INLET ADAPTER I
{OPTIONAL) INDIVIDUAL r
FLOW CONTROL .

DUAL CHARCOAL ABSOARBER CARTS
IN PARALLEL TO PROVIDE 2000 cfrn CAPABILITY

BASE(REMQVABLE) THZZ!OTTLE

LIFTING RING OPTIONAL MOISTURE
SEPARTCR (WITH AUTQ ORAIN

2" SPARK ARRESTOR &
2" PREFILTER QR OPTIONAL

LIFTING AINGS MOISTURE SEPARATOR

SUING INCLUOED

BTICA - v GAUGE WITH AUTO DRAIN SYSTEM
S%E:fnoﬁ L \ zooocom \ GAUGE SYSTEM & 2" PAEFILTER) £
. , COUPLING
a - ;1\ i I8
10 Ho Motar (‘ | STAINLESS & [
AN HEPA Zoi%s AECH: ol i3
=zlx HARGA 2
Sy 2%%87": z2|z2 ' CBONG BLEI & b -
ctm sxiz= ' ABSORSOA g N
CZATIFIED f3id: ACThaliH N !
. m 3f-& I CHARCOAL > =4z
- ivlie | 1000 ctm RATE PN E:
./ dEHES | s 3l -
@< ac 4 p
LRl ! l
/{4
. T T ¥ 14 7 s Lk ¢ o
/ / 1f-
MP
KNIFE EDGE SEAL CLAMPS (HIDOEN) CLAMPS
REMOVABLE WHEELS

SYSTEM

E2000 2000 cfm CERTIFIED"
PORTABLE VENTILATION

WATER TRAP W/
AUTO DRAIN

£1000 CAC
CHARCOAL ABSORBER
CART

95% "PLUS EFFECTIVE AT 1000 cfm™

Vent System with Carbon Absorption Module in Tandem

YRR QDA XY VINPY P

Bae o ot abe ot —

Mode! E 1000 CAC or E 2000 CAC provides 1000 CFM or
2000 CFM filtration through rechargeable carbon abscrbers.
Cart connects directly or through length of duct to NPO's
“certified” ventilation systems. However, it may be easily
disconnected to eliminate unnecessary use when only par-
ticulate contaminants are present. Separation aiso provides
complete portability.

A nuclear grade carbon absorber unit contains 90 ibs. of
activated charcoal in its own stainless steel housing.
Effective for approximately 96% of methyl oxides and
99.99% of elemental iodides at 1000 CFM.

Complete E 1000 Carbon Absorber Cart includes spark
arrestor housed in stainless steel cabinet with full bagout
capability, pre-filter, 95% HEPA and carbon absorber.
Optional moisture eliminator with automatic drain system
may be substituted for'spark arrestor.

Model E 2000 Carbon Absorber Cart includes the same
components and optional moisture eliminator except two
carbon absorbers are provided instead of one. The effective

absorption as stated above, applies for 2000 CFM flow
ratnc mrtanmalata! aklaemrntinn at 1000 CFM,



E 2000 PT — 2000 “Plus” CFM PORTABLE VENTILATION UNIT

g( Lo N

~is system provides ventilation
s Pacity from 2000 CFM to 4000 CFM.
“Air treatment options include sets of
spark arrestors, pre-filters, moisture
eliminators with drain systems, and
absolute/Hepa filters.

R Blower/motor capacities to approx-
imately 4500 CFM with throttle-
control down to 500 CFM without
damage to motor.

B Flow rates to 4000 CFM through
filtration area of 24" x 48",

R Filter tested for 3000 CFM and “certified’ for 2000 CFM. W Bag-out capability; two door cabinet facilitates replace-
Option — filters certified for 4000 CFM and 4000 CFM ment of pre-fiiters.
biower/motor. ’ M Muitiple inlet ports with flow adjustment.

B Gauge measures pressure differential across pre-fiiter

section or HEPA only all fiiters or inlet ducting oniy. m ch:ﬁa?'gg: :gggr?etra:fﬁgn with E 1000 CAC, 0r 2000 CAC

E 1000 VQ — Ventilation System with Carbon Absorbers

Compact stainless steel housing with
*iltration options including spark
. restor or moisture eliminator, pre- a
Serters 90 1b. carbon absorber, 99.9%
" HEPA filter and 2000 CFM biower with
flow control adjustment throttie. Inlet
adaptor for dual-single inlet — two
door cabinet facilitates replacement
of pre-filters.

i

M Flow rates to 2000 CFM through filtration area
of 24" x 24",

M Fiiters usable at 2000 CFM (not recommended for
extended use at this flow rate), tested to 1500 CFM
and “certified” at 1000 CFM. Option — HEPA filter
“certified” for 2000 CFM. '

B Blower/motor capacities to approximately 2500 CFM
with throttle control down to 200 CFM.

M Bag-out capability assures containment of contam-
ination collected in filters.

For detailed specifications and/or quotaticns on any of
NPQ's Portable Ventilation/Filter Systems phone or write
NPOQO, ALARA Engineering Group.

NUCLEAR POWER OUTFITTERS

OIVISION of PERSONNEL PROTECTION. INC.

P.O. Bax 737 e Crystal Lake, IL 60014 24 hour phone.........B15/455.3777
Supply Canters: Atlanta, GA e Crystai Lake, IL : Calftollfree.........., 800/435-8340
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West Valley Project Office
Idaho Operations Office
PO. Box 191
West Valley, NY 14171

September 30, 1987

Mr. Paul Giardina

U. S. Environmental Protection Agency
Region 11

Air and Waste Management Division
Mail Stop 2AWM

26 Federal Plaza

New York, New York 10278

SUBJECT: Submittal of Generic Application Material for Outdoor Portable
Ventilation Units (0PyU's)

Dear Sir:

Enclosed for your review is the NESHAPS application material for the generic
permitting of the Qutdoor Portable Ventilation Units (OPVU's) utilized at the
West Valley Demonstration Project. The information provided is intended to
serve as a general description of the various types of OPVU's used at the site
and should not be tied to specific units or equipment.

It is our understanding that only Portable Ventilation Units used outside the
main plant building will be covered under this generic permit. It is also our

understanding that this office will be required to report discharges from
these units in the annual emission report which will be transmitted to your
office.
Your efforts to expedite the issuance of the generic permit for our OPVU's 1is
appreciated. If you have any questions regarding this package, please contact
T. Adams on FTS 473-4387.
Sincerely,
W. W. Bixby, Director
West Valley Project Office
Enclosure
¢c: J. P, Hamric, DOE-ID
J. H. Barry, DOE-ID
J. L. Knabenschuh, WVNS
AR ] GA1227:87 - 0025:87:01 - tl
3
‘ § %‘QR Bowhan T. F. Gesell G. C. Bowman C. E. Clark pink copy
ey, [ Bople)

&
&

Ry Celebrating the U.S. Constitution Bicentennial — 1787-1987



ATTACHMENT I

GENERAL SPECIFICATIONS APPLICABLE

TO ALL PCRTABLE VENTILATION UNITS
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E 1000 PC Madel with 2 tilter stages, 99.97% HEPA
and Pratilter.
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r_acommendod by ANSI / ASME. Reducsa or shutotf air-
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1 i
E 2000 PT, 2000 “Plus’ CFM Portable Yentilation Systam. '

Bag-out availability and stainless steel/ housings
standard with all units,
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!
H
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Accassoriss, including flaxible ducting, steam generator
port flanges and many more. (See listing on back page.)
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The Recommendcble Filter Train Selection

U n l 1 NPQ offers all possible filtering and air treatment devices. These
devicas are manufactured and tested to mest the standards of
the nuclear industry. (See back page for ordering intormation).

s HEPA 99.37% afficiancy (absofute) filter. 24" x 24" x 117"

i NPO’s 1000 “Plus" CFM Portable Ventilation / with neoprene or liquid seal.
f Filter System using the (P} Housing and (A) or (B) * Cartion Absorbers. 24" x 24" x 16" or 24" x 24" x 29" (Two
: : : units in seri id ter *t i ti B f-
3 Blower (see back page for ordering information). ,Bc“v;“ab;;;,f;z;"' es greater "transient times™ for mare e
; o Filter Trains up to 3 stages: Prefilter, spark arrestor, e 50-60% Filters (Typicaily required upstream to carbon ab-
i moisture separator and/or 50-60% filter with the HEPA. sorbars). 24" x 24" x 5%
: . s Moisture Separatars with drain mechanism 99 + % effective
e 20r3HP Mot.orlBlower with 1500-2500 CFM h,"eeaJr. pp in removing moisture, 24" x 24" x 5%"
to 7" wg. static pressure at 1000 CFM., and 10" wg. with Prefilters . disnosable filt 1ake the bulk of the dust and
¢ Prefilters - disposabia filters to e the bulk of the dust an
750 CFM (BloweriMator (A)). See Blower/Motor Chart. contamination from the air. . 24" x 24~ x 2" {or 4")
* We'gh.s‘ approx. 300 Ibs. with balanced cart for easy o Spark Arrestor - washable filters to trap welding sparks and
3 portability. aspirated oils and greasa. 24" x 24" x 2"
B e Compact for access to aimost every area. Overall dimen- e Fiiter 3
sions 28" x 40" x 63". Can be mounted vertically. Easily Manufacturer's specification builetins availabie upon request.
-4 removed from mobile cart for permanent or low profile
instailations. (28" x 28”x 63")
e Qutflow Adjustment Throttle as recommended by
ANSI / ASME to control flow andfor static pressure

across filter train. Heavy duty motor will not be harmed
by low air-flow conditions. Designation (T) in Model No.

e Hinged Access Door with bag-out feature standard
(Bag-out not required for unit to operate). Prefilter ac-
cess door on top optional—see drawing, Madei E 1000
P. Top door designated as (D) in Model No.

o Viewing Glass Window and Light for accessing status
of prefilter. (Optional) Designation (W) and/or (L) respec-

E tively in Model No.
? ¢ Static Pressure Gage with read-out switching for each
-4 filter stage.
o Facilities for filter efficiency testing (DOP).
-
: T.-FLOW POAT
et on HEPA CLAMPING
HORIZONTAL PORTS FOR MECHANISM — HINGED TOP DOOR SIDE DOOR (OPEN) FOR 8AG-OUT OF
h GOP TESTING ADJUSTABLE FROM FOR EASY ACCESS ANY OR ALL FILTER STAGES

OUTSIDE HOUSING TO 15t AND 2na STAGE

QUT-FLOW ADJUSTMENT FILTERS (OPTIONAL)

9 THROTTLE AND SHUTOFF LIFTING RING
3 (OPTIONAL)

PREFILTER VIEWING PORT (OPTIONAL)

STATIC PRESSURE DIFFERENTIAL

¥ b CAGE - SWITCHING VALVES FOR ALL
1 ﬂ M = = = OR SINGLE STAGE READOUT.
E . T =
e Qo =
h 4 o o
BASE FOR VERTICAL a = SE w
INSTALLATION OF 2 2 -
= « INLET PORT WITH PROTECTIVE
§ comPLETE sYSTEM 53 g5 | St —— SCREEN
4 Sw W x
-3 a <3 8 E =
e [ & w s a ™~~~ INLET ADJUSTMENT
Pa e z THROTTLE ANO SHUTOFF (OPTIONAL)
- (=3 o [~ <
=} < a s
= g2 z
: 3% < | UGHT FOR PREFILTER VIEWING
\ 3 & (OPTIONAL)
1 ___—-———-_____———-——*____.____—- O
U U REMOVABLE HANDLE ASSEMBLY
\ KNIFE EDGE SEALING / \
REMQVABLE UNOER CARRIAGE PRESSURE .
SENSORS Figure 4
1
63"

Portable Ventilation System — The Recommendable Unit



Adding Up the Static Pressure Losses

PSSR

Static Pressure Losses
through Fiiter Stages

for Blower Selecticon

Note:

greaf:::ir"e tor 12 wg, These values are approximate and
parKk /MTes 19 WG, can easily double if filters are dirty.
60% Fiiter (Pre-) 45" Wg. The prefilter(s) can increase in static
Moisture Separator .80" Wg." back pressure many times clean
Charcoal Absorter 1.10" Wg.* value and must be cleaned and/or
HEPA Filter 1.00" Waqg.* replaced frequently. internal system
. static pressure lasses, without filters,
*Clean filter at 1000 CFM can be up to 1" Wg.
P L]
Static Pressure Losses through Ducting (Flexible)
Duct Sizes §” 8" 107 12" 16"
Pressure Losses in
inches of Wg. per 100 ft.
of flexible ducting at:
500 CFM 5" Wa. B Wg. .2" Wag. ATWG. <17 Wa.
1000 CFM 14" Wgq. 2.5" Wg.,  .7" Wg. 3" Wag. 17 Wa.
2000 CFM >20" Wg. 10" Wg., 2.5" Wq. 1.2 Wg. 25" Waq.
AR L]

Blower Selection

Siatic Prassure — inches Wq. (waler)
8

TN R LY

Alr Flow « CFM

Air Flow vs. Static Pressure

NPO recommends blower/motor (A) for most 1000
CFM applications. (A) blower gives high flow rates
even with long inlet ducts, dirty filters, and multiple
stage filter trains. Yet blowers B, D, E, or F may be
needed in order to provide the higher flow rates that
are desired with multiple steam generator ventilation
and many stage filter trains. NPO ventilation units
have available an adjustable outflow device - (optional)
as recommended by ANSI / ASME NS508-1980 to
throttie down the flow or to maintain a constant flow
and/or static pressure. Inlet-flow adjust throttles are
also available.

To select comrect blowerimotor unit, determine the
total operating static pressure in inches of wg. (waten).
Find calculated total static pressure losses on vertical
column of chart. Locate, on the horizontal line, the
nominal air flow in CFM desired at the calcuiated total
static pressure losses. The horizontal and vertical in-
tersection of these points yields the biower/motor
recommendation. Various electric motor operating
voltages are available. Specify voltage, single or three
phase current and explosion proof requirements when
ordering.
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Systems for Every Application:

* Contamination and hazard control

* Clean room environments

* Steam generator work

* Containments and glove bags (See NPO’s Product Bulletin )
Welding fumes and collection

High humidity requiring moisture removal

* Gas removal with charcoal absorbers AND portability

[
TS SIS TR YN

aoduida

Y W

Design Features Include:

¢ Regardless of the filtering or air treatment requirement, NPO / PPI has
it. HEPA, moisture separators, charcoal absorbers, spark arrestors,
prefilters, etc.

[ORSE CLIS Ik SRR RS AR AL I AORES Fa i S K 6 & LR e Sl p1 21,

¢ Blower/ Motor selection from 1 HP to 10 HP with free air to 4000 CFM
and Static Pressures to 17" wg at 1000 CFM.

¢ Five stainless steel housing sizes from the Ultra Portable (PC) Housing
with 2 or 3 stages (figure 1) to Multiple Housings with 5 or 6 stages
(figure 2). 2000 CFM Systems with 2 high housings, available in any
configuration (figure 3).

o Positive sealing access doors with Bag-Out feature standard with all
housings (bag not required for unit to function). Unique “Tape-seal”
bags make filter change-out easy yet contamination free.

2 s OQOut-flow and Inlet-flow Adjust Throttles (optional) for complete control
A of air-flows and/or static pressures - ANSI / ASME recommended.

¢ Multiple Inlet Ports and Steam Generator Flange Ports available

* Gage(s) for continuous reading of stat:c pressure across every fiiter
stage.

¢ Facilities for measuring the efficiency (DOP) of every stage in the filter
train.

* All the above features and portability too (see back page for system
selection and ordering information).




Systems Ordering Information

S’

The 1000 “Plus” CFM Paortable Ventilation Unit-
“The Recommendable System” (see Figure 4)

E1000P( ~ ) ( -~ ) {(see Housing Accassory Listing beiow)

Filter Options _
(-1) Prefilter and HEPA only

Blower/Motar Options
(A-110) A Blower with

(-2) Spark Arrestor, Prefilter and HEPA {A) 110 volt motor

(-3) Prefilter, Moisture Separator and HEPA  (B)

(-4) Prefilter, 60% Fiiter (Pre) and HEPA (C) seeBlower/Motaor
(E) Selection Tabie

Ultra-Compact Portable Ventilation Units
(see Figure 1)

E S5000PC (1) ( ) ({see Housing Accassory Listing below),
size 40” x 20" x 28”* - 500 CFM rated
(see Housing Accessory Listing below),

E1000PC (1) ( y )
Size 43" x 28" x 28" - 1000 CFM rated

Fiiters _/

*11” for Removable Carriage

Blower/Motor Options

Inciudes Prefilter ) ) E 500

and HEPA oniy (G) ses Blower/Motor
(A-100) Selection Table
(A)
(B) E 1000

2000 “Plus” CFM Portable Ventilation Unit

.,

(see Figure J)

E 2000 PT/(( } ) (see Housing Accessory Listing beiow)
Filter Options (2 sets required) ~—— Blower/Motor Options
(-1) Prefilter and HEPA only )

-2) Spark Arrestor, Prefilter and HEPA (E) see Blower/Motor

(
(-3) Prefilter, Moisture Separator and HEPA (F) Selection Table
(-4) Prefilter, 80% Filter (Pre} and HEPA

1000 “Plus” CFM Muiti-Housing Ventilation Systems,
with Carbon Absorbers (see Figure 2)

E 1000 ) -.\) {see Housing Accessory Listing below)

Modular Housing and Filter Train Options
(maximum of 3 housings)

Blower/Motor Options

(v-1, Prefiiter Housing with Prefilter (A-100) see Blower/
and 60% Filter (Pre) (A) Motor

(V-2, Prefilter Housing with Spark (B) Selection
Arrestor, Prefilter and 60% Filter (Pre) (E) Tabie

(V-3, Prefilter Housing with 2 Prefilters

Q-1, Carbon Absorber Housing with Carbon
Absorber in 1st stage and

, HEPA in 2nd stage
-2, Carbon Absorber Housing with Carbon
Absorbers in.both 1st @

and 2nd stages

H) For HEPA Absaolute Filter when Q-2

- Housing is required or when both
Moisture separator and 60% filter
etamaa ara ranuiraerd 1ostream from

=Y

NUCLEAR POWER QUTFITTERS

DIVISION OF PERSONNEL PROTECTION, INC.

2000 “Plus’” CFM Muiti-Housing Ventilation Systems
with Carbon Absorbers

E 2000 (// ) ( ~_) (see Housing Accessory Listing below)
/

Tandem (stacked) Moduiar Housings Blower/Motor Options

and Filter Train Options (D)
{maximum of 3 housing sets) 3] see Blower/Motor
See 1000 “Plus”” CFM Multi-Housing (3] Selection Tabile

Ventilation Systems for details.

Housing Accessories

(Letter prefixes complete systems model No. - list in same

order as below).

(D, - Top Mounted Door for quick removal of prefilters

(available in ail P & V Housings)

TO, - Qutflow Adjustment Throttie and Shutoff

Ty, - Inlet-Flow Adjustment Throttle and Shutoff

W - Window only for viewing prefilter

L, - Lighted Pretfilter (includes viewing glass and light)

1,, - Muitipie Inlet Port Adapters, (2) 10” Dia. ports

1,, - Muitiple Inlet Port Adapters, (4) 6" Dia. ports

“¥Y" Iniet Port Adapter for E 2000 PT, 2000 “Plus”
CFM Portable Ventilation System.
Couples dual inlets into a common inlet port.

Miscellaneous Accessories

E 100 SGA (
£ 100 sG8 (

) Steam Generator Flange Adapter - 10" Dia. Duct
) Steam Generator Flange Adapter - 16" Dia. Duct

identify steam generator manufacturer
or include drawing of generator opening.

E 101 DA 6" Flexibie Ducting - 25 ft. lengths

E 10108 8" Flexibie Ducting - 25 ft. lengths

E 101 OC 10" Flexible Ducting - 25 ft. lengths

£ 101 0D 12" Flexible Ducting - 25 ft. lengths

E 101 DE 16" Flexible Ducting - 12 and 24 ft. lengths

E 101 OCA  Stainless Steel Canistor for 6" Dia. Ducting 25 ft. Lengths
£ 101 OCB  Stainless Steel Canistor for 8' Dia. Ducting 25 ft. Lengths
E 101 DCC  Stainless Steel Canistor for 10" Dia. Ducting 25 ft. Lengths
£ 101 DCD  Stainless Steel Canistor for 12" Dia. Ducting 25 ft. Lengths
E 101 DCE  Stainless Stee! Canistor for 16" Dia. Ducting 24 ft. Lengths
E 102 BPCA PVC Bag for E 500 Ultra Compact Portable Unit

E 102 BPCB PVC Bag for E 1000 Ultra Compact Portable Unit

E 102 BP PVC Bag for “Recommendable” Portable Unit

E 102 BV PVC Bag for “V" Housing

E 102 BQ PVC Bag for “Q" Housing

E 102 BH PVC Bag for “M" Housing

Inquire about our complete line of Containment Tents and Glove Boxes.

P.O.Box 84

Crystal Lake, IL 80014
Plant: 3811 Dayton St.
McHenry, IL 80050
Phone 815/455.3777

Cabie Address: NPOPPY




] Parﬂculate or gas removal: e
H CFM range from 500 to 4000 plus s
- M Truly portable in design -.
" B Light waeight and compact- : :
B All air treatment soiutions available**
B Meets [atest technical specifications-.




MODEL E 1000 PC, E 2000 PC — “CERTIFIED PORTABLE VENTILATION UNITS”

-y

-
o
-4

L4

Versatile ventilation system provides from 1000 to 2500
CFM filtration in the same ultra-compact portable stainless
steei unit. Air treatment options include spark arrestors,
one or twa prefiiters, moisture eliminator and HEPA fiiter.
Two door design of cabinet facilitates replacement of
prefiiters as required. E 1000 PC certified at 1000 CFM;

E 2000 PC certifled at 2000 CFM. Flow rates are through
24" x 24" filtration area.

B Modet E 1000 PC is available with ultra-quiet 110 Volt
blower motor providing 1300 CFM, or 5 H.P. blower/
motor at 1600 CFM or 7.5 H.P. blower/motor with capac-
ity to 2000 CFM. When using the Model E 1000 PC in
tandem with the NPQ carbon absorber carts, the 5 H.P.
blower/mactor is the minimum size recommended.

B Both models offer “wheelbarrow’ mobility, vertical or

horizontal operation removable wheels and crane lifting
ring. (If moisture eliminator option is used, unit will
operate only in horizontal position.)

W Model E 2000 PC unit with the same Ultra Compact
Housing described above uses a 10 H.P. blower motor
with capacity to over 2500 CFM. It can be safely throttled
down to 300 CFM without damage to motor. It is buiit
for use with NPQ’s Carbon Absorber Cart.

“Bag-Out” capability — Remove contaminated filters safely



Ventilation Systems

with Carbon Absorber

LENGTH(S) OF
DUCTING

1000 ctm

1000 cfm

INLET ADAPTER
(OPTIONAL) INDIVIDUAL
FLOW CONTROL

DUAL CHARCOAL ABSORBER CARTS
IN PARALLEL TO PROVIDE 2000 cim CAPABILITY

LIFTING RING OPTIONAL MOISTURE

BASE (REMOVABLE) THAQTTLE

SEPARTOR (WITH AUTO DRAIN

2" SPARK ARRESTOR &
2" PREFILTER QR OPTIONAL

LIFTING RINGS MOISTURE SERARATOR

SUING INCLUDED

- 3 WITH A 3
BRRICTT i N ower | Setons SRR o
R :\ COUPLING 3
o m L \_
10 Hp Motor | STAINLESS g
STEEL ‘ z
\.‘ 92&997: ! gECgéRGABLE. <
il - - N ™
2000 ctm 2z | ABSORBOR o
CERTIFIED 2L mb | ACTIVATED g
=i ! CHARCOAL | 2
To 1 1000 cfm RATED £
p é}' : z
HIES ' )
~ 1
oy

KNIFE EDGE SEAL /( CLAMPS (H|ODEN)
REMOVABLE WHEELS

E2000 2000 cfm CERTIFIED™
PORTABLE VENTILATION
SYSTEM

T 7
CLAMPS

WATER TRAP W/
AUTO DRAIN

E1000 CAC
CHARCOAL A_?SORBEH

CAR
95% “PLUS EFFECTIVE AT 1000 cfm™

Vent System with Carbon Absorption Module in Tandem

Py S A U P

S P U SO WP

Model E 1000 CAC or E 2000 CAC provides 1000 CFM or
2000 CFM filtration through rechargeable carbon absorbers.
Cart connects directly or through length of duct to NPO's
“certified” ventilation systems. However, it may be easily
disconnected to eliminate unnecessary use when only par-
ticulate contaminants are present. Separation also provides
complete portability.

A nuclear grade carbon absorber unit contains 80 Ibs. of
activated charcoal in its own stainless steel housing.
Effective for approximately 96% of methyi oxides and
99.99% of elemental iodides at 1000 CFM.

Compiete E 1000 Carbon Absorber Cart includes spark
arrestor housed in stainiess steel cabinet with full bagout
capability, pre-filter, 95% HEPA and carbon absorber.
Optional moisture eliminator with automatic drain system
may be substituted for spark arrestor.

Model E 2000 Carbon Absorber Cart includes the same
components and optional moisture eliminator except two
carbon absorbers are provided mstead of one. The effective

P Lk T L I



E 2000 PT — 2000 “Plus” CFM PORTABLE VENTILATION UNIT

7
G Lose

~—This system provides ventilation
capacity from 2000 CFM to 4000 CFM.
Air treatment options include sets of
spark arrestors, pre-filters, moisture
eliminators with drain systems, and
absolute/Hepa filters.

W Blower/motor capacities to approx-
imately 4500 CFM with throttle-
control down to 500 CFM without
damage to motor.

H Flow rates to 4000 CFM through
filtration area of 24" x 48",

B Filter tested for 3000 CFM and “certified” for 2000 CFM. N Bag-out capability; two door cabinet facilitates replace-
Option — filters certified for 4000 CFM and 4000 CFM ment of pre-filters.

biower/motor. B Muitiple inlet ports with flow adjustment.
B Gauge measures pressure differential acraoss pre-filter X .
section or HEPA only all filters or iniet ducting only. n ?:Aa?égs :s:grg’etragf;? with £ 1000 CAC, or 2000 CAC

E 1000 VQ — Ventilation System with Carbon Absorbers

Compact stainless steel housing with
filtration options including spark

“~-arrestor or moisture eliminator, pre-
filters 30 Ib. carbon absorber, 98.9%
HEPA filter and 2000 CFM blower with
flow controi adjustment throttle. Iniet
adaptor for dual-single inlet — two
door cabinet facilitates replacement
of pre-filters.

H Flow rates to 2000 CFM through filtration area
of 24" x 24",

B Filters usable at 2000 CFM (not recommended for
extended use at this flow rate), tested to 1500 CFM
and ‘“certified’ at 1000 CFM. Option — HEPA fiiter
“certified"” for 2000 CFM. '

W Blower/motor capacities to approximately 2500 CFM
with throttie control down to 200 CFM.

" M Bag-out capability assures containment of contam-
ination collected in filters.

For detailed specifications and/or quotations on any of
NPQ’s Portable Ventilation/Filter Systems phone or write
NPO, ALARA Engineering Group.

NUCLEAR POWER OUTFITTERS

OIVISION of PERSONNEL PROTECTION. INC.
P.O. Box 737 e« Crystal Laks, IL 60014 24 hour phone......... 815/455-3777
Supply Canters: Atianta, GA ¢ Crystal Lake, IL Calltoli free.......... 800/435-8340
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GENERAL DESCRIPTION

The ELO00 and E2000 Series Ventilation/Filtration Systems are designed to
adapt to hazardous envircrmmental uses with compactness and portability.

The housing and blower/motor are mounted to a steel frame with removable
wheels ard handles. The steel frame is painted with an acid resistant epcexy

paint. With the back hardle mounted to the frame, the unit can be operatea in
the vertial position.

A high performance blower and motor are mounted towards the back of the unit,
which includes a starter amd 25' of power cord. The blower has an ocutflow

throttle (standard) for a full range of air flows without harming the blower/
motor. - N .

A differential pressure gauge (magnehelic) is mounted towards the blower/
motor. The gauwge is used for measuring pressure losses across filter stages.

The filtration housing is constructed from 304 stainless steel. On sane
units, DOP testing ports are mounted on the front and back transistions. On
the same side as the DOP ports and in the center of the housing there are two
3/4" holes with rubber plugs. These two holes are access holes for the HEPA
clamping mechanisn., On the opposite side of the clamp holes there are two
filter doors. Both doors have a knife edge seal amd bag-out capability. The
compartment towards the air inlet is the rouging filter section. The compart-
met towards the blower is the HEPA filter section.

FILTER OPTIONS AND DESCRIPTION

The EI1000 and E2000 utili_ze three different filter configurations:

1. Pre-filter and HEPA only;
2. Spark arrestor, pre-filter, and HEPA;
.3. (E1000 only) Moisture separator, prefilter, and HEPAL

 Pre-filters, or rouwghing filters, are located upstream to collect the bulk of
the particulates, which will extend the life of the more expensive HEPA
filter., The pre-filters used are 2" or 4" wide with a filtering efficiency of
30 percent. 'The pleated type filter contains up to 7 times greater filtering
area compared to non-pleated glass fiber or synthetic media filters., NFO

employs a medium eff;cxency, totally disposalbe, pleated cotton fabric pre-
. filter, - . : o . A

Tha ~spa::k arfator is _ranly‘:ised in the first stage, to trap éspirated -oils anmd
grease aml to protect the next stages fram sparks in a welding ventilation

situation. A spark arrestor requires a gre-flltar down stream fram it to-
" protect the HEPA .



The moisture separator is used in the first stage for the removal of fog,
mist, rain droplets, and steam. The moisture separator has a 98 percent
efficiency on 20 micron diameter droplets. The moisture separator filter can

.only be used with NPO's 1000 CM ventilation units which contain the filter

pan and drain assembly. The drain assembly is designed to allow water to
drain under a negative pressure. The moisture separator requires a pre-filter
downstream. (Note: A 1000 C*M ventilator with a moisture separator cannot be
operated in the vertical position.)

The HEPA (High Efficiency Particulate Air) filters are used to remove small
particulates; they have an efficiency of 99.97 percent on 0.3 micrameters.
HEPA filters consist of an external rigid casing with folded paper type media
attached by special adhesives. Gaskets used to seal the filter to the

. ventilator are closed cell neoprene type.

FANS (BASIC FAN LAWS AND ATR CHANGE METODS)

operate over a large static pressure range. It must be able to handle its own

system losses plus the increased pressure drops as filters collect dirt or
when flexible duct is added.

NPO employs direct drive fans for a more campact design and service reli-
ability. The fans are also located down stream of all the filters to maintain

negative pressure in the filtration housing and to keep the fan clean fram
contamination.

BASIC FAN LAWS

Fan efficiencies remain constant for symmetrical design. If cne or more condi-
tions change, the other conditions also chamge according to certain fan laws
for an established fan size, air density, and system of ductwork.

.When fan speed is changed:

1. Fan's air delivery will vary directly as the RPM ratio

CFM2 = RPM2 (CPM1)
.'RPMl

- 2. Developed fan pressures will vary as the RPM ratio is squared:

SP2 = RPM2 (SPL)
. R




3. Horsepower absorbed by a fan will vary as-the RPM ratio is cubed:
HP2 = REM2 (REP1)
RPML
When fan pressure varies:
1.

Fan's air delivery and RPM will vary as the square root of the pressure
ratio.

2. Horsepower absorbed by fan will vary as the square root of the pressure
ratic cubed.

When density of air varies:

1. For constant pressure - fan speed air delivery and horsepower absorbed
.. vary inversely as the square root of the density.

2. For constant air delivery and fan speed - horsepower absorbed by fan and

pressure developed vary dxrectly as the air density.

3. For oonstant amount of air by weight - air delivery, fan speed, and
developed pressure vary inversely as the density ratio.

For coonstant amount of air by weight - horsepower absorbed by fan varies
inversely as the square of the density ratio.

ATR CHANGE METHOD

The first point to think about when choosing the capacity and size of . the
ventilator or fan necessary is to determine the total cubic feet of air space
of the building to be ventilated. Also, the necessary number of air changes
required to give the correct ventilatien needs to be found.

CM = Building Volune (Cubic Feet)
Minute/Air Change

EXAMPLE:

A building that is 100' loxg, 40' wide, and 15' tall - multiply 100’ p;r_ 40' by

15' giving you 60 000 cubic feet of air space. AsSsume a 3 minute air charnge

is necessary, 60, 000 cubic feet of air space divided by 3 3 glves you 20,000 CFM
needed to change the air every 3 minutes (20 air changes : an hour).




N

The air changes needs to have to be determined. The selection of a fan or
ventilator dJdepends on the conditions that exist from the viewpoint of the
installation and ooverage necessary to dispcse of all the dead air space
posible. It is advisable to install the fan on the side of the building
opposite from the prevalent wind in order to secure the maximum efficiency
fran the fan., Also, the fan should be located opposite the intake so as to
fully utilize the air movement over the complete area. Ventilators should

also be installed on the roof to provide a camplete sweep of air movement of
the area which is to be ventilated.

INTAKE AIR

‘2dequate intake should be provided to sufficiently ventilate the area with not

too high of an intake of air velocity. There isn't any set rule for intake
velocity, but as a suggestion use a maximum of 300 to 500 FPM. Each

_installation may vary because of the existing conditions. Doors and windows

can be used as intake if they are positioned close enough to the £loor line or

located to give a thorough sweep of the area to-'be ventilated.

Square Feet Free Intake Area = CEM
FPM.

EXAMPLE:

In reference to the example just provided, we require 20,000 CPM divided by
300 FPM (assume) will provide appraximately 67 square feet of the free intake
needed., Figure the amount of free area that exists through windows and doors.
If it's mot enowgh, adjustable or fixed louvers can be put in to make wp the
difference. Another point to take into consideration is the actual installa-
tion in regard to winter conditions. It may be &esirable to install adjust-
able louvers that will enable the adjustment of blades and govern the amount
of air intake by using cne or two of the ventilators ar exhaust fans (a part
of the total ventilators). Windows can also be utilized, if needed, by en-
ploying the same principle - whichever is the most suitable for the Jjob.

-

MOTORS

For most 1000 CPM applications, the 3 hp notor with blower (A) is recammended;

it bhas a large static pressure range to adjust for dirty filters or flexible
duct. If high amperage draws of a single phase or mo three phase connections,

© NPO manufactures a 1000 C®M ventilator that requires enly a single phase cir- @ -
- cuit, ~It isal 1/2 hp motor and blower (B), a specially designed fan for =7

quietness.



If your future growth would require a charcocal cart for iodide removal, NPO

recamends a 5 hp motor ard blower (E) to allow for the added pressure losses
due to extra filters and cabinets.

A 10 hp motor with blower (F) makes up the standard 2000 CFM ventilator cart.
A 7 1/2 hp motor with blower (D) and a 15 hp motor with blower (B) (not shown
on graph) are also available for other 2000 CFM applications.

Our 500 CM potable’ ventilator incorporates the blower inside the cabinet for

corpactness. The fan is designed to run quiety with its 1 1/2 hp, 15 amp, 115
wlt motor. .
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Capacitor Start Induction Run Motors - These motors are designed to be used in
cases where the single phase HP requirements are 1/4 HP or more. These motors

are also available in either totally enclosed or cpen constriction and use a
‘capacitor 1in the starting winding with a centrifugal switch that cuts in the

running winding when the appropriate speed is reached. All of these motors
are wourd for 115/230 &ual woltage.

THREE PHASE MUICRS

Most three phase motors are of the squirrel cage type. It is the most usual
type of three phase motor, ard it consists of internal ooils which are
connected ard grouped so as to structure definite polar areas and produce a
revolving magnetic field. ‘These are obtainable in totally enclosed or open
type, and they are used as standard on all models in the NPO product line. All
are wourd for dual woltage, 200-208-230/46Q, or single woltage, 575 wolts,
whatever is deemed necessary by the conditions of the 3job. When operating
bigger motors for centrifugal fans and ventilators, it is desirable to use
high slip motors. This will give the unit a slower and smoother start.

EXPLOSION PROCF MOTCRS

Single Phase - All explosion proof motors used on NPO's single phase units are
either of the Split Phase or Capacitor Start Imduction Run design. These
motors are furnished with an internal over-temperature circuit-interrupting
apparatus. If this apparatus should trip, it would automatically reset after
the motor cooled. If automatic restarting might create a hazard, a motor with
a menual reset apparatus should be used.

Third Phase - All three phase explosion proof motors are of the squirrel cage
form and are fabricated as described above.

MUTCR FULL ILOAD CURRENTS

3 PHASE A.C. INDUCTION TYPE -

SQUIRREL CAGE AND WOUND ROTCR : SINGLE PHASE

HP 200V 230V 460V 575V P LSV 230V

1/2 2.3 2 1 .8 1/6 4.4 2.2

3/4 3.2 2.8 1.4 1.1 1/4 5.8 2.9

1 4.15 3.6 1.8 1.4 /3 7.2 3.6

11/2 6 5.2 2.6 2.1 /2 - 9.8 4.9

2 7.8 6.8 3.4 2.7 3/4 13.8 6.9

3 11 9.6 4.8 3.9 1 16 8

5 17.5 15.2 7.6 6.1 112 20 10

72 25 22 11 9 2 24 12

10 32 28 14 phl 3 - 34 17

15 48 42 21 17 5 . s6 28

20 62 54 27 22 71/2 80 40

25 78 68 34 27 10 .. 100 .--50- - — - -

30 92 . 80 40 . 32 R -
.40 120 -7 104 52 ... 4l b .

50 150 130 65 52

60 177, 154 77 62

75 221 192 96 77

100 285 248 124 99

125 358 312 156 125

150 415 _360 180 144

200 gen aan ~an * A



HAZARDOUS ICCATIONS

Explosicn proof motors are designed for general use or fan duty in the follow-
ing hazardous areas: Class I, Growp D, and Class II, Grouws E, F, and G. All

motors are labeled and listed by the Urderwriters' laboratories Inc.,
in the lcocations specified.

1.

for use

Class 1 Iocations - As defined by Par. No. 5004 of the National Electrical
Code, Class 1 Lccations are those where inflammable vapors or gases may
exist in the air in quantities large enough to create ignitable or explo-
sive cambinations. Class 1 atmospheres are divided into four categories
due +to the difference in the characteristics of gases. “Explosion proof
motors should be employed only to the category for which they are listed.

Class 1, Grouwp A: Atmospheres containing acetylene.

Class 1, Group B: Atmospheres -containing hydrogen vapors or gases of
equal hazard such as manufactured g@as.

Class 1, Growp C: Atmospheres containing ethyl-ether vapor, ¢yclopropane,
cr ethylene.

Class-1l, Group D: Atmospheres containing gasoline, benzine, bhutane,

hexane, propane, naptha, benzol, actone, alcchol, lacquer solvent vapors,
ar natural gas.

Class 2 lLocations - Class 2 locations are hazardous due to the presernce of
canbustible dust. '

Class 2, Group E: Atmospheres containing metal dust, including aluminum,
magnesium, and their cammercial alloys.

Class 2, Group F: Atmospheres containing black cocal, carbon, or coke dust.
Class 2, Group G: Atmospheres containing flour, grain dust, or starch.

Built-in c\;erload protection is obtainable on all fractional HP single phase

motors. The overload protection should ke in the switch on all larger single
phase and three phase notors.
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MAGNEHELTIC GAUGE AND VALVE SYSTEM

This system enables the user to measure pressure differential acress the

_ prefilter section, the HEPA, all filters, system D/P ar inlet duct. The

factory tests all ventilators for meximum air flow (CEM) and the pressure
readings at all points on the valving system. These tests are performed at
full throttle cpen amd with mo blower duct. If a ventilator is going to be
used for a long pericd of time in one spot with long lengths of duct, a log
can be made up to accanmodate this particular usage. Read all points of the
valve with clean filters and full cpen throttle; the ducting need mot be
removed. Daily records of all points can tell you what the system is doing.
If the pre-filter section has increased by 1" to 1 1/2" wg, it may be time to
replace the prefilters. If the HEPA section shows it has increased by 1" to
1 1/2" wg with clean prefilters, it mey be time to replace it, too. However,
always replace the prefilters first.

- AIR FLOW
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The performance of this unit, Model # F o) 7 9N serial ¥ /PFA07 34-/
has been charted below - Static pressure versus air flow in black, brake
horsepower versus air flow in red.
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OPERATING CHARACTERISTICS

It 1is important that the user of the ES0Q, EL000, or E2000 system know the
cperating characteristics of the unit. The performance/maintenance log (at

the end of this manual) should be attached to the unit and canpleted
reqularly. L ‘

The filters used, the position of the cutlet throttle, the length of inlet
ducting, the cleanliness of the filters, and the contamination present in the
air all influence the operating ¢characteristics of this system. The chart
below indicates the clean filter static pressure losses through each filter.
It is exceedingly important that the pressure readings for the complete filter

system be recorded with all dampers open ard the absence of inlet d&ucting,
immediately upon initiating blower operations.

FILTER - DEPTH 1000 Crm* 2000 CEM*
Spark Arrestor 2" L12™ wg. .35" wg.,
Prefilter 4" 12" wg. . 35" wg.
95% HEPA 6" .85™ wg, Na

Moisture Separator 4" - 15" wg. 30" wg.
99.97% HEPA 11 1/2" "1000" Certified 1.00" wg. WA

99.97% HEPA 11 1/2" ™"2000" Certified 50" wg. . 1.00" wg.

*Flow through single 24" x 24" filter area.

NOTE: These pressure readings are apprtximate and can easily &ouble if
filters are dirty. The prefilter(s) can increase in static back pressure many

times the clean reading, and must be cl®aned and/or replaced frequently.
Internal system static pressure losses, without filters, can be up to 1" wg.

e e e e e emem - m g -



These factory readings are supplied with the:
Model + __ £ [ONDPLAA
serial 4 _| PAANQARbL-7.

Free air flow. 1 QA7 7. A

CPM (clean filters, armd open outflow
throttle. Filter Option q

Free air flow pressure differential, in inches of water

across all filters __ o % wg (B-D settings)
across prefilters 3 wg (C-D settings)
acrblss HEPA Qg 5 wg (B-C settings)

Pressure differential in inches of water at 1000 ™
across all filters \PI wg (B-D settings)
across prefilters - a 5 wg (C-D set’;ings)
across HEPA V.9 wg (B-C settings)

If applicable pressure differential at ™
across all filters B wg (B-D settings)
across érefilters wg (C-D settings)
across HEPA ' ) - wg (B=C settings)

NOTE: These readings are done under factory conditions with cleah' filters, mo
inlet ducting, and 20' of ocutlet ducting. These readings may vary fram field

: corx:h.tlons and should be retaken for a base-hne 1cg entry



CHECXING PRESSURE DIFFERENTTALS

Closing the small plastic shut-off valve (#2) vents the high side of the gauge
to atmospheric. Select position "D" an the three—way valve (#1) to read inlet
static pressure and position "B" to read blower static pressure.

To read pressure differentials across the filters, open the small plastic
shut-off valve (#2) position "C" to read the differential across the pre-
filters and "B" to read the differential across all filters. Subtract the "C"
reading fram the "B" reading to get the differential across the HEPA.

AlIR FLOW
-t} =
OPEN 1 ‘
SLOSED —=¢ y
- i
S B HEPA PREFILTERS
| |
Ilil
TC MEASURE VALVE #1 SETTING VALVE #2 SETTING
B (STATIC BLOWER) B CLOSED
C (STATIC CENTER) C CLOSED
D (STATIC INLET) . D CLOSED
B-D ALL FILTERS : B8 OPEN
C-D PREFILTERS , C OPEN
B-C HEPA SUBTRACT THE READING C-D FROM B-D
TO SET GAUGE AT ) ) 1 o CLOSED

¢

—
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' 'Ihe statz.c pressure read:.ngs should be logged as the base-llne for future .

" | system rreasuranents and operatlng dec:.smns. :



FILTER (HANGE-CUT RECCMMENDATIONS

The static losses through a clean filter are given in the chart on page 9.

The added sum of the static pressure losses fram the clean filters being used

should be within 3/4" wg. from the initial measurement (B-D) recorded by the
factory prior to shipping. :

The filters, as they beccme dirty, will cause the static pressure at the

blower (B) to increase. This pressure increase is what tells the user when to
change out a filter.

If the differential pressure across the pre-filters (C-D) increase by cne inch
of water (wg.), the pre-filters should be changed. The pre-filters can pro-
vide adequate filtering even if the differential pressure increases 3 times
its factory reading. The change of the pre-filters ard the cleaning of the
spark arrestor (generally using a mild solvent), should cause the pressure
differential -across the pre~filters (C-D) to approach the reading recorded by
the factory, providing the inlet is mot blocked.

If the pressure differential across the HEPA (B-C) has increased by 1" to
1 1/2" wg., it may be time to replace the HEPA filter. The HEPA filter is
usually changed out when its static pressure differential increases 2 times
its factory reading. Please mote that all filter checks should be conducted

with inlet ducting off and all dampers open to simulate the same conditions as
the initial testing (factory or field base-line).

It is possible to determine the filter status with the ventilator in operation
and all ucting in place, if the base-line for this confiquration was
established amd moted on the log. The 3-way valve system provided for the
determination of the pressure losses or water gains (wg.) across the pre-
filter section, (C-D) only, the HEPA section (B-C) only, the pre-filter ard
HEPA sections together (B-D) ard the inlet (in the ducting) only. Using the
enclosed log with its historic data and the 2 ard 3 times multiplier for dirty
filters "rule of ¢thumb," filter chamge-cut decision can be made in an
objective manner., CAUTION: pressure differential camparisons for determining
when to change out the filters should take into account the flow rate. Higher
pressure differentials reduce flow. The graph showing static pressure versus
air flow should be referred to for techniques in adjusting flow. Flow 1is
reduced as filters 1locad up. Canpensation can be made by opening wp the
outflow throttle. The flow rate with the throttle full open can be determined
by locating the observed static pressure across the total system. (B) on the
vertical of the graph, amd locating the resulting CFM on the horizontal.



DUCT RESISTANCE AND USE OF FLOW CONIROL DAMPERS

The rourd duct resistance chart helps you to figure resistance losses in duct
systems. The horizontal lines represent air wlume (CFM), and the vertical
‘lines represent friction loss in inches of water per 100 feet of duct length.
Diagonal lines sloping upward ard to the left represent wvelocity (FPM), an the
lines sloping upward and to the right show the diameter of the duct.

E{AMPLE:

Fimd the friction loss, in., S.P. based on 6,000 CPM through 50 feet of 18"
duct. TFollowing the steps just given, we find the welocity in the pipe is
3400 FPM.  Directly below the intersection it is found that the friction per
100 feet is .80 for 50 feet the friction will be .80 x 50 = .40 in., S.P.

100

In., S.P. = In., S.P. for 100 feet x Straight Duct in Feet
100
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It should be moted that the flow rate with clean filters ard all dampers open
may exceed the 500, 1000, 2000 C™M (See Air Flow Rating page ). Operating
higher than 500, 1000, or 2000 CPM throughout the filter train is not harmful

since all filter stages used can operate at least 50 percent higher than their
rated 500, 1000, ar 2000 CM flow rate.

To determine the inlet flow rate, the static pressure versus air flow graph
must be used in conjunction with the pressure gauge readout. High flow rates
may be available but mot desirable to use because of the limitations of the
filters. The high static pressure from these high performance blowers may be

important in order to use longer lengths of inlet ducting and achieve the
desired flow even with dirty filters.

If a constant inlet flow is required as the filters became dirty, adjustments
can be made for the decrease in flow rate for dirty filters. ‘It is suggested
that the outlet control throttle be partially closed to simulate the reduced
flow created by higher static pressures that would be “cobserved with dirty
filters. The outflow damper is then opened progressively as the filters
became dirty. It would be at the time filter change—cut became necessary that
the ocutflow damper would be at its full open position again. The closing down
of the outflow damper will not harm the blower motor and reduces the flow
without putting excessive vacuum or static pressure on the ‘housing.

Though less desirable, the same constant flow can be achieved using an inlet
flow damper ard creating a restriction in the inlet flow equivalent to the
restriction created by dirty filters. The inlet flow damper is then opened as

the filters become dirty and their restriction increases. The inlet flow
should never be closed conpletely.

DOP_TESTING AND/OR AIR SAMPLING USING SUPPLIED TEST EORTS

The housing includes a 1/2" NPT plug at the upstream and downstream sides of

the filter train. The testing for the integrity of the filters system can be
accomplished by utilizing these test ports. [DOP testing is a relatively
sophisticated test system which is beyond the scope of this manual, axd due to
sane recent health finds, may be used less in the near future. A successful
alternative to DOP testing for the integrity of the filter system in the °
mclear industry, particularly the absolute filter (HEPA), is the sampling of
the air at the inlet and exit ports. This sampling is generally for the

~ Getermination of radicactive contaminants which may be subsequently checked in

-a lab, A sucessful filtering of the ventilation system would be determined by

- observing ~little or mo oontaminants in the dJdownstream port when "known

ntam:.na'_cion is observed in the inlet side of the filtering system. -
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FILTER REPLACEMENT AND MATNTENANCE

The specific techniques by which filters are replaced is the scope of this
section. The NPO/PPI ventilation/filtering system uses a unique bag-ocut cap—
ability that will permit the removal of filters without undue contamination of
the environment. The housing has 2 access doors so the pre-filters can be

reroved without opening the housing portion and contaminating the less fre-
quently changed HEPA.

TYPE A BAG, BAG-CUT

There are 2 techniques for using the bag-out to remove any or all filters.
Bag (A), a shorter bag, necessitates pulling out the various filters into the
bag with the bag in place ard removing the bag in place, and removing the bag
fran the flange while closing in the open portion of the bag. The
installation of a new filter using the (A) size bag is cbvious, and does mot
require the insertion of the filter into the bag prior to installation. It
should be installed carefully so that other contaminants in the housing area

are ot disturbed. The benefit of this approach is that locse contaminants on
the filters will rot spread beyorxi the housmg.

The second technique is utilizing the longer (B) size bag amd is a true bag—
out apprcach. The mtegnty of the bag and housing is unbroken in this

approach. This technique is demnst.rated m the photos on the next pages ard
described in the writing below. = - e

photc #1 - Remove the rubber plugs on the opposite side of the filter &oors.
Just inside the cabinet is a slotted, threaded rod which tightens or locsens
the clamping mechanism on the HEPA. Use a heavy duty screwdriver, turn
counter—clockwise to loosen until clamping mechanism stops. ILoosen both top
ard bottam clamps. If just the pre-filters are being changed, there is mno
need to loosen the clamping mechanism, although it would be a good time to
tigten the clamps since the ventilation unit is mot being used. Unlatch and
open the door that will be bagged ocut; inside is a WC bag. Unfold it, but
don't remove the bag fram the cabinet, With the bag unfolded and locsened,

reach into the ventilation unit with the PVC bag, and pull the filter(s) into
the bag.

Photo #2 - With the fxlte.r at the end of the bag, twist the filter and bag
into a tight 4" to 5" tie. Then rap tape arcund the twisted bag tightly.
With a sharp knife cut the tie in the middle, leaving two taped ends - cne on
the bagged filter(s) and the other on the sealed cabinet. (Seée Photo #3.)

Photo #4 - Take a new replacement filter(s) ard place it inside a new WC bag;
make sure that the filter is placed inside the bag so that it allows for easy
loading and so that the air flow marking on the filter(s) is pointing in the

‘right direction. - Stretch the new bag over the remainder of the old bag.

Remove the corners of the old bag from the ventilator and pull off using the

. pew bag to grab the tie. ' Leave the remainer of the old bag inside and arrange R
. the filter(s) to pass by and enter the ventilator, - Make sure the filter(s) is
"all the way in, @pecxally the HEPA. If mot, the HEPA could have bypass and

not give proper protection. If the HEPA was changed, the clamping mechanism
needs to be tightened; turn clockwise., Snug both top and bottam clamps, then
tigten as you would a wood screw - enough to & the job without stripping the
hole. Replace the rubber plugs. Refold the bag to fit between the inside of
the door and the filters. latch doors closed.
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KNIFE EDGE AND CIAMP HEPA

The pre-filter stages are removed by simply sliding the filters out
horizontally along the filter track. The exception is the HEPA filter which
. seals up against a knife edge on the downstream side. The neoprene is

camnpressed against this knife edge using a simple but exceedingly effective
screw-type locking mechanism at the top and bottom of the upstream side of the
HEPA filter., This locking mechanism has its access through the side of the
housing at the top and bottom through a 3/4™ port covered by an expardable
rubber plug. To remove the HEPA filter, carefully remove the pligs ard then
using a medium-sized screwdriver, turn counter-clockwise the slotted head just
inside of the ports. Four to six turns of the screw will ccen the locking
clamps internally ard free the filter. TWhen reinstalling the HEPA, reverse
the procedure, turning the screwdriver clockwise wuntil a  significant
resistance is met similar to what would be obtained by a wood screw in wood
(o mot overturn ard bear down with excessive force). A penetration can be
observed in the old HEPA's neoprene where the knife edge sealed. This
penetration should lie near the center of the neoprene ard show oonsistent
penetration all the way around the HEPA




TERMS AND DEFINITIONS

AHP - Air horsepower. Work done by the fan expressed as horsepower.
AP = CM x T
6356 '
- Brake horsepower. The horsepouer absorbed by the fan.
B'm - British thermal unit. The amount of heat required to raise one pound
of water fram 63°F to 64°F.
CrM - Cwbic feet per minute. The volume of air moved per minute.
EOR - Bquivalent direct radiation. The amount of heating surface which will
give off 240 BTU per hour.
FPM - Feet per minute. The velccity of the airstream.
Final Temperature - The temperature of air after passing over heating coils
urder soeczfled corditions.
Free De.hvery The condition under wh:.ch a fan cperates when mo static pres-
sure or resistance is present.
BP - Horsepower, The actual rated output of the fan motor used.
ME - Mechanical efficiency. The ratio of horsepowe_. absorbed (BHP) to horse-
power delivered by the fan (2HP).
ME = AP
BiP .
Plenum Chamber - An air campartment maintained under pressure to serve one or
more distributing ducts.

RPM - Revolutions per minute. The number of times the fan shaft revolves per
minute, ’
Standard Air - Air which weighs .075 pounds per cubic foot, which is dry air
at 70 F dry bulb with a barametric pressure of 29.92 inches of mercury.
SE - Static Efficiency. Expressed as: _ )
SE = CEM x SP T
6356 x BHP :
SP - Static Pressure. A measure of the force exerted by the fan in moving air
through any ventilating system.
TS - Tip-Speed. The peripheral speed in feet per minute of a propeller tip at
any specified RPM.
TE - Total efficiency. Expressed as:
™=E=CMx T
6356 x BIP
TP =~ Total pressure. The sum of the static pressure (SP) and the welccity
pressure (VP) at any given point in a ventilating system.
VP = Velocity pressure - BEqual to the kinetic energy per unit volume of the
flowing air. It can be calculated from the formula:
VP = [PM :
4005

EEIPFUL ENGINEERING FCRMUL2AS
Velocity = CFM + Duct Area (in Square Feet)
Mmmmw:’ : -.

Velocity = - - CPM x 144
. : Dtx:tArea(quuare Irx:hes)

C'.':‘M=Veloc:.tnymtAraa(in Square Fest)

AL'IERNATE METHOD:

CfM = Velocity x Duct Area (in Square Irches)
) - 144

Tip Speed = Circumference x RPM
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Each Flanders hepa filter is tested at the factory to meet the requirements
of IES CS-17. Test results are recorded upon the filtar label. It is the policy
of Flanders to recommend that all hepa filtars aiso be testad in service by
qualified personnel to ensure that the filters have not been damaged during
shipping and handling and that they have been corrscty instailed. Whars
required, Flanders factory trained personnel are availabie for instailation,
supervision of installation by others, testing and cartification of compliancs
to industry and government standards.

M TN T INY IRITNM T oM
NE - AT~ NS B NS NG SES

AT AT s AT AT AT AT

Guotations for ail nuclear products must be submitted by a Flanders factory
offica or by a Flanders representative with a Nuclear Sales Agreement
Although Flanders Nuclear Grade Hepa Fiiters meat most DOE operstad
facility specifications and NRC licensed reator specifications, conflicts may

W%WWWWé

sxist. Complets owner/operator specmcanom and requirsments must bc

product evaluation, selection and budget deveiopment during the design
phasas of new construction projects or facilities upgrade projects. Estima-
tors are urged to request all applicable spec:ﬁauom and requirements from
the facility owner/operator including seismic, QA program, packing, retest,

focaguards or specul filter features. Onily then can sccurate budgets be
quoted.

mwwwm

.
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g submittad befors firm quotations can be given.
g Budget quotations are usually required by systems planners to sssist in
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vlanders Nuclear

Grade Hepa Filters

Application and Qualification

Flanders Nuciear Grade Hepa Filters are widely
used 1n nuclear service in U.S. Depariment of
Energy (OOE) test reactors, nuclear research
laboratories, radioactive waste treatment plants,
nuclear weapons facilities, fuel process plants and
fuel storage terminals. Within the regulatory
jurisdiction of the U.S. Nuclear Regulatory
Commussion (NRC) Flanders filters are usad in
many commercial nuclear generatmg raactors and
anctliary facihities.

The quatlification of nepa fiiters for nuciear sarvice
takes many forms. The military standard MIL-F
51068 was written originatiy for military use and
many component parts have been agopted in
specifications written by the prime contractors 10
DQOE or by licensees of the NRC. Fianders manu-
“3crures Nuclear Grade Hepa Futers i accordance
ith the essential construction requ-raments of
MIL-F.51068 (latest issue). Where DOE, NRC or

buvyer specifications confhict with the miiitary

= standard. the buyers requirerments are acrepted 3s

a waiver of the military stangard reguirements

To meet MIL-F-51068, filters must he submitted t0
both Edgewood Arsenal and Underwriters Lavora-
tories for extensive test:ng incluaing spot fiame,
enviromnental expasure, heated air and rough
handiing tests. Following the successtul compie-
tion of these programs 'he manufacturer 1s put
upon the Qualified Products List (QPL) by
Edgewor:d Arsenal and is accepted for listing

under UL 586.

Nuclear Grade Hepa Filters meet the requirements
for performance, testing and construction spec:fied
in |ES CS-1T for Type B Filters and are tested in
accordance with Mil-Std-282 while encapsulated

at two flows, for resistance and penetration at the
nominal rated capacity listed in paragraph 1.2.1 ot
MIL-F-51068 (or, if flows and resistance are not
listed at flows proportianal to those listed values

. after factors for physical constraints are con-

sidered) and, for penetration at 20% of the naminal
rated capacity. The penetration at both test flows

Q©FLANDERS FILTERS, INC., 1982 rOREMOST PROCUCERS OF HEPA FILTERS ANO SYSTIMS FOR SCIENCE ANG mousrn{r SINCE-1988

cannot exceed .03% and the ‘ilters are labelled and
cert:hiad to have an ef*:icrengy af no iess than
99.97% on a challenge 3er 2531 having a homog-
enous parucle size 0 0.3 um. . The test resuits
appear upon the filter 1abei, the carion label and
upon a Test and Ceruification of Compliance
Report which is sent 1o the buyer.

Nuclear facihities operated ‘or DOE require that
their hepa filters be testeq for resistance and pene-
tration by the manufacturer 3nd again by one of
the three Quality Ass.rance Stations operated for
DOE. This service must e purchased by the buyer
and final acceptance o7 re,ection is at the Quality
Assurance Station. Fitters which are rejected at the
test station as not contarming (1 the specifications
agreed 10 by both buver and seller, and which are
determined not 1o have pesn rejecied because of
damage in shipment, vl tareplaced &t no ¢cest to
the cuyer. IMPORTANT ¥ filters are required

10 be retested at 3 Qua' ¢ Ass.rance Sta'.on, the

w Feaﬂd.% HIRPUR[

, NUCLEAR GRADE HEPA FILTERS
TYPE B FILTER PER I1ES CS-17T
.IC .. ‘LANO!IS I‘lL\'[lS (1,14

Wepnmgior BE Danes T2
1919) S oagr

13141 )93 o000

MOODEL NUMBEA ANC SIZE DESIGNATOR
007-C-04-05-NL GG-F

TO REQADED oSE WCZE. &.W2ED0 aNC S'JE OESIGNATCR
RESISTANCE IN.W.G TESTFLOWONLY.  PENETRATION
1000 190N .008

200 - 10N .010
THIS FILTER HAS BEEN ENCAPSULATED

VACE UNCER Om  JOVEAET B SERIAL NO.

N 562635

PATENTS 29923102 LT LIS R
<&sr FLOw O/RECTION ONLY g

344G C Y o e v rCe
CNOTE  FILTER May BE PCRATED wile AREOW L.TmER
ARECTION

Figure 1

A Flanders Nuclear Grade Filter Label indicating
- that the fiiter has been tested for efficiency at two flows
while encapsulated.

~



re irement must be made known before

™_.ations can be given. They must be shipped

Jirectly from the factory to the retest facility,
iters which have been daouble or triple shipped
il not be replaced if rejected.

In accordance with the requirements of ANSI 452,
evidenct of Flanders’ Quality Assurance Program

Environmental

1t is not possible for Fianders Fiiters, Inc. to
anticipate all conditions unger which filters and
filter products will be used. Operation at elevated
temperatures is relatively common and, except for
a burnout of the organics in the binder at 300° -
325° F, no noticeable change occurs in perfor-
mance. Giass media have been operated as high
as 1000° F and have been retested for efficiency
at ambient temperatures. Exposure 10 acids such
as HF, and those with NOy radicals occurs in
nuclear process systems with some regularity and
with varying degrees of success (HF attacks glass).
The resistance 10 chemical or environmental factors
of the other components used in the construction
of the filters is often available from the manufac-
rg, but the combined effects of humidity,
mical agents and heated air upon filters and the
- 1nerrelationship of the construction materials is
nknown. Therefore, the information given herein
‘is offered as a general guide 10 the system designer,
If specific data relative 10 anticipated potentially
degrading operating conditions is required, Flanders
ofters destructive environmental testing, for a fee,
as 3 service to filter users.

-

Humidity and Water Resistance

Hepa filter media are treated with a water resistant
binder and will tolerate both high humidity and
direct wetting, however, excessive amounts of
moisture, either from airborne droplets or conden-
sation on the element, can completely plug the
tilter and can result in failure by overpressure.
Fiiters with fire retardent plywood frames are un- -
suitable for systems having high moisture content
since wood materials expand and warp when wet.

Fiiter Design and Construction

Two types of filters are described in this section,
filters with separators to space adjacent pleats of
the filter element and a self-supporting element
-alled SUPER-FLOW®. Flanders manufactures ail

can be submitted for inspection. Sersmic Jata s
available to commercial reactors operating under
NRC license as well as 1o aperating OOE tacilitias
In a yniquie program, Flanders hepa fiiters were
operated cantinuously during 3 series ot simulated
earthquakes while being simultaneously tested faor
efficiency for the duration of the tests. There
were no failures.

Conditions

Further, they can support biological growth under
humid conditions. Consequently, metal frame
filters are more suitable for moisture laden
atmospheres. Aluminum separators can corrode
in certain environments and can slough particu-
lates downstream of the filter. The urethane
sealants have successfully passed moisture tests
during QPL and UL qualification.

Chemical Resistance

All materiais have good resistance to most organic
solvents and are resistant to many weak organic and
inorganic alkalies and acids.

Maximum Surge Temperature

The filters are constructed from either fire retardant
{self-extinguishing) or incombustible compcnents
and have been tested continuously at temperatures
above the 250° F reccmmended for maximum,
periodic service for twelve hours or more. Subse-
quent to the exposure they passed a second etfici-

-ency test. All components have been successfully

tested for listing by Underwriters Laboratories for
UL 586 and for the qualified Products List {QPL)
at Edgewood Arsenal. In both procedures the
filters were exposed to temperatures of 700° F
+50° F for a fitteen minute period. Following these
heated air tests the filters were retested for efficien-
cy and, to qualify, the loss could not exceed 3.0%.
CAUTION: Extended or repeated use of filters at
elevated temperatures cause organic materials which
have been treated with fire retarding chemicals to
accelerate in the aging process, to char and to dry
out and become brittle.

of its glass filter media on 3 paper-making process
adapted for use with boron silicate microfibers to
meet or exceed the requirements of MIL-F-51079 - -
{latest issue). The flat sheet medium is pleated = ~

)
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: RS Two methods of sealing filters
SUPER-FLOW’Filters AN ‘ into 3 holding frame are shown:
. LA SR PN (1) A fluid-filled channel which
: : mates to a knife edge in the
housing*

{2) Conventional gaskets (NOTE:
Generally conventional gaskets
are unrealiable)

*U.S. Patent No. RE 27701

Filter Frame

/

Continuous
Sheet of
Corrugated
Filter
Medium

Filled with

Fiuid Sea! \

OO PCN PO O
O PPN

~’

Between Filter Pack
and Integrsi Frame

A
O v ‘b‘.‘
i P
L} o’

- "‘.:D::J

Continuous

. Shest of
Adbesive Bond . | Flat Filter

- L : Between Filter Pack , Medium
[ . o . . and Integral Frame '

t_durs 2-The SUPER-FLOW ®  design uses a formed, corrugated medium which is pleated back and forth over itseif.

L

e Separator Type Filters use a fiat sheet of medium pleated back and forth over corrugated aluminum separators.

SFLANDERS FILTERS, INC., 1982 romImOsT r'nonuc:ns OF HEPA m.ﬁus AND SYSTUMS FOR SCIENCE AND INDUSTRY SINCE-1988
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gz.  'nd forth across cor:ugatea aluminym separa-
towhxch allow the air 10 penetrate the tarihest

it of the pieat. The SUPES.FLOW® desian uses
" 3rmed, corrugated medium which ach.eves the
—.ne purpaose without the use of separators. The
machinery used to marniifaciure the SUPER.
FLOW® elements is a Flanders innovation ang is
integral to the paper-making process.

SUPER-FLOW® filters have fewer pleats than
separator type filters Howvever, at least 20% of the
surface area of a separator type filter is unatle to
collect particulate material in service tecause of
obstruction by the separators. Adjacent SUPER-
FLOW® pleats are also in contact, but whereas
dismantled separator type filter elements have
sharp delineations between the loaded and ¢lean
areas of the surface, SUPER-FLOW® packs show
loading across the entire surface, apparent!y Jue

10 a lateral migration of particulates between con-
tiguous layers of fibrucus material Conseguently,
more area is available with 3 SUPER-FLOW® filter.

The SUPER FLOW® medium has an average thick-
ness of 21 mils compared to the average 17.5 mils

Fqsitive and Permanent
ter-to-Frame Seal

Conventionai
Gasketed Filtar-to-
Frama Seai

Fluid Fiiter-to-
Frams Sesl®

’ f\/;ure 4

v CFLANDERS FILTERS, INC,, 1882 roREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND tNDUSTRY SINCE-1988
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o' = oy octers flat sheet and the minimum 15 mils
spec.t 20 in MIL-F-51073. The heavier medium
enha-i:es the SUPER-FLOW® type of construction,
caus s a higher nitial pressure drop, {relative to
SUPER-FLOW® medium that is not as thick) bu?
increases strength and dust holding capacity since
in addition to more surface area there is 40% more
finer content than required, thereby mcreasmg

the expected service hfe

Extended service life of fiiters in nuclear air clean-
ing systems reduces down time and maintenance
exposure uniess filters are changed because of high
radiation rather than high dust loading. SUPER-
FLOW® filters are alse more desirable than
separator type filters after they have been removed
from service since there is less material 1o dispose.
On the average, SUPER-FLOWR® filters (24" x 24"
< 11-1/2") weigh eight pounds less than filters with
aluminum separators.

Fire retardant urethane sealants are used to bond
the filter element to its integral frame. SUPER-
FLOW® fijters are made on the solid urethane
procduction line whereas separator type filters are

* made with polyurethane foam. These sealants are

used with a particular element as a production aid,
but in fact, are interchangeatle in performance and
in qualification. At the option of Fianders, one
may be substituted for another to facilitate produc-
tion scheduling.

Mishandling during shipping, unpackaging and filter
installation can cause damage to all hepa fiiters.
Separator type filters are susceptible to tearing of
the medium by sharp corners on the separators.
Flanders aluminum separators are hemmed on both
edges to resist tearing of the medium.

Fire retardant plywood frame filters are used at
many facilities operated for the DOE and are
easier to incinerate or break down for storage than
are metal frame filters. in recent years the guality
of available fire retardant plywood has diminished
and DQOE is currently considering an untreated ply-
wood as a3 substitute material.

Two types of stainless steel frame filters are avail-
able. The 14 gage, type 409 stainiess steel is used
in place of the 16 gage cadmium plated steel and
the 14 gage chromized steel used in the past. The
type 409 stainiess has 3 relatively low resistance to
caustic atmaospheres and type 304 stainless steel

is recormmended for those applications.

N
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Flanders manufactures filters with either neopri ne
., skets or with fluid seal.* Gaskets are not rec..m-
mended since bypass problems are frequently
‘ncountered with their use. Fluid seal filters are
- Jpplied with a groove or channel at the perimeter
of one face. The channel is filled with a viscuous
material {silicone base} which mates to a knife
edge built into the fiiter retainer or housing. Fiuid
seal installations will pass in-service tests with
undamaged, properly selected fiiters. All fieid
test procedures should be reviewed with the
Flanders factory service department.

Flanders invented the fluid filter-to-frame seal to
eliminate bypass due to relaxation or “loss of
memory’” of gasket material that has been com-
pressed for a period of time. Bypass also occurs
because of the separation of gasket joints, imper-
fections in the gasket or mounting frame, or mis-

alignment at the interface of gasket and mounting .

frame when the frame is not perfectly flat. The
fluid is a highly viscuous, non-Newtonian, non-
evaporating substance which adheres to the mating
components of the filter and its mounting frame.
The materiai will not relax, flows around and over

*® U.S. Patent No. RE 27701

~

(O

imperfections and will not separate. The fluid seal
is guaranteed to pass an in-place test when used
with correctly selected and installed Flanders
housings and undamaged filters.

Nuclear Grade Hepa Filters with fluid seal are
designed for use in Flanders NBC-4, £-4, G-1 or
H-1 filter housings al! of which are available with
code welding, pressure decay leak testing, seismic
and QA program options required by the nuclear
industry. Accessory in-place test equipment can-
be instailled into most Flanders housings for remote
in-place testing. In systems designed without the
use of built in in-place test equipment the satisfac-
tory performance of an in-place test is dependent
upon system layout and system designers are urged
to contact Flanders for recommendations.
Flanders service personnei are available for super-
vision of installation and filter handling as well as
for field testing and certification.

Both galvanized and stainiess steel faceguards are
available as an option. Faceguards add a measure
of protection, but should not be considered 3
guarantee against damage due to mishand!ling.

Packaging/Palletizing

The successful delivery of undamaged
hepa filters depends largely upon good
packing. Experience has shown that
shipping damage to filters has been min-
imized by encasing each filter in a tight-
fitting linerboard sleeve that is flanged
outward at its top and bottom and then
inserting the sieeved filter into a liner-
board carton having a folded linerboard
cushion in the top ang bottom. This
results in a 1-1/2" dead air space around
the filter to absorb impact. Al filters
that are 24" x 12" x 5-7/8" and larger
are packaged in this manner. Addition-
ally, ail Nuclear Grade Filters are
palletized for shipment in groups of
cartoned filters stacked side-by-side,
- 3/8" plywood facing at the two most
vulnerable ends and the aggregate

Poskaging
= ..
-

T

strapped to thg pallet.

_Figure §
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C_dering Information

Flandars filter mode! numbers and size designatars are coded for the type and eiciency of the
filter medium, specific construction materiais, frame style, filter grade and outside dimensions.

Non Woven Glass Paper {Boron Silicate Microfibers), 39.97% \
Firer Medium Minimum Efficiency by DOP Test. Tested at 100% and 20% 0a7 007
and Etficiency of Nominal Rated Capacity per MIL-F-51068 {Latest Issue}
' While Encapsulated Type 8 Fuilter per IES CS1T
SUPER-FLOW® Seif-Supparting SUPER-FLOWD 0 o)
or Fiat Sheet Pieated Qver 0015 Minimum Thickness Corrugated c
Separatars Aluminum Separators with Hemmed Edges.
3/4" Fire Retardant Plywood 04 —04
Frame Material 14 Gage, Type 409 Stainless Steet Q2
14 Gage, Type 304 Stainless Stee 03 >
No Fianges "Box Type” Neoprene Gaskets One or Both
. 00
Sides per Customer Qption
Doubte Turn Flanges Both Faces, Neoprene Gaskets One
i 0]
Frame Style or Bath Sides per Custemer QOption 3
No Flanges “Box Type ™ Routed Channel for Fiuid One Side or s os
Doubte Turn Fiange One Face, Channel for Fluid Other Face
Fire Retardant Sotid Urethane NU }———o-NU
Sealant -
Fire Retardant Polyurethane Foam NLJ
~
'1e\fﬁis chart for quick reference onty. {See pages 8-11 for further details) &
Model ! Size
Example: 007-0-04-05-NU (GG-F)
Important: ] ' :
Hepa filters should be installed with ' iiter Medium = . .
the pleats aligned with the vertical Separator Material/Spacing
3xis when the airflow is horizontal. Frame Material
This prevents sagging and potential Frame Style
tearing of the medium as the filter Filter Grade and Sealant !
becomes Iqadgd with dgst In service. Size Designator : - : : j
When specifying filter sizes or size : F : : :
designatars, the height demension Previous Model Number: 7 0 4 5-NU (GG-F)
should be given first, {As shawn by the dotted lines, the previcus model number-
Ex ample: . 2 . ing code has been expanded to allow for the inclusion and
Plaats substitution of materials used to construct filters.)
247 x 127 x 11-1/2” Vertuai To Order:
or . ’ Use the model number, the size designator and
- Size (GC-F) 24 . specify the location of the gasket or fiuid-filled
- ] channel, e.g. the upstream (air entering} or down-
s stream (air leaving) side of the filter. The latter is
EER important because the filters are tested for
" resistance and efficiency in one direction and
e e labeled with a directional arrow that states,
‘ .12 ’ 11-1/2 “TEST FLOW DIRECTION ONLY"™

: :o FLANDERS FILTERS., INC., 1981 FOREMOST PRODUCERS OF MEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY-SINCE 19
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>pecifications and Ordering Information
Ogptional Items and Itams Which Must Ba Specified Apart From the Model Number and Size Designator:

T

Underwriters Laboratory Listing, UL 800

The hepa filters described herein are classified by
Underwriters Labarataries, Inc. as to flammability
only and are listed as Class 1. This is not a require-
ment of the nuciear industry, but is a frequent

requirement of the construction industry where
smoke emmission is of major concern. Class 1
labels are optional and are applied to the fiiter only
when specified by the buyer.

Filter—-to—-Frame Seal, Upstream or Downstream Side

Standard gaskets are made from 1/4" x 3/4" closed
cell neoprene material. Fluid seal filters are
supplied with a routed 3/8" x 3/4'* deep channel
on wood frame filters or a /8" x 11/16" deep
channel on metal frame filters. Specify upstream

Neoprene Gaskets

— e

: ‘ o .—_3.1% Wood Frame

or downstream location of the gasket or fluid seal.
(NQTE: Filters are tested for resistance and
efficiency in one direction and iabelled, “TEST
FLOW DIRECTION ONLY"™ aithough they can be
operated in either direction.)

Fluid Filter-to-Frame Seal®

and galvanized dip. Type 304 stainless steel faceguards are also
available for highly corrosive atmospheres. This material is number b

4 mesh, 17 gage woven wire per ASTM A276. Specify faceguard 3o A {
location as upstream, downstream or both sides. Faceguards are
optional except on all SUPER-FLOW® fiiters in sizes GG-F, GN-F

and YY-F where they are standard.

;\J }-—ur
ve Metal Frame reprees
tﬂl‘—J
*U.S. Patent No. RE 27701
Faceguards ]
The standard ifaceguard material is number 4 mesh, 23 gage, welded :

.-‘ﬁy—a

:
0%

¥

[
EF
|
[

To Order

Use the filter model number, the size designator,
the location of the gasket or fluigd filled channei

{upstream or downstream side) and any required
’option. '

Example: 007-0-02-05- NL (GG-F),

Fluid downstream only, Galvanized faceguard$

both sides.

\_ Y OFLANDERS FILTERS, INC., 1982 roREIMOST PROGUCIRS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE-1958
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Nuclear Grade

Separator Type Hepa Filters
Gasket Seal

f Mode! Number Filter Element Separator| Frame Material Frame Styie Sealant\
: Non Woven Glass Paper No Flanges “Box Type™
{007 -C-04-00-NL| (Boron Silicate Micro- 3/4° Fire Retardant | Neoprene Gaskets One
(7CAG-NL) Fibef!). Flat Sheet 0015" P‘ywood or Bath Faces per
Pleateq over Corrugated Minimum Buyer Option
Separators, 99.97% .
007-C-02-03-NL Minimum Efficiency ;hlcknesz 14 Gage Fire
by DOP Test. Tested | — 232t¢ Type 409 Retardant
7QINL} 3t 100% and 20% of | Aluminum Stainiess Stee Double Turn Flanges |Polyurethane
Nominal Rated Capa- with | Both Faces, Neoprene Foam '
1 city per MIL.F-51068 Hemmed 4 Gaskets One or Both
007-C-03-03-NL{ (Latest issue) While Edges - T1 G;%: Faces per Buyer Qption
(7C33-NL) ‘| Encapsutated. Type 8 staif‘f:ss Steel
Fiiter per tES CS-1T. . J
() = Denates Previous Mode! Number for this Filter L
S .
Wood Frame
o
a Designator for Filter Sizes j
Nominal | Average Initisi®®
H w (o] Designator Rated Resistance,
Capacity inches w.g
8’| 8| 57/8" 88-0 35 1.0°°
124 121 57/8" CC-D 108
24 12{ &7/8° GC-D° 225 0.62°°
24| 18} &7/8" GE.D* 365 )
2471 24" &7/8" GG-0 500
121 127 119727 CC-F* 160
2471 12 11.1/2* GC-F* 455
24} 18| 11.1/27 GE-F* 725 0.82*°
241 241 11.1/2" GG-F 1000
241 30 11.1/2" GN-£° 1275
*Not listed in MIL-F-51068 (latest issue). Fiiters larger

than 24" x 24" x 11-1/2" are not eligible for UL 586.
®*See page 13 for additional information on filter

w selection. :
-4
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F._ctory Testing Flanders Nuclear Grade
Hepa Filters (Per IES CS-1T, Type B)

.ch Flanders Nuclear Grade Hepa Filter having a
face area of 24" x 24" is tested for both efficiency
and resistance to airflow per Mil-Std-282 at the
Nominal Rated Capacity (CFM) listed in Paragraph
1.2.1 of MIL-F-51068 (latest issue) and at 20% of
the Nominal Rated Capacity. The filters are encap-
sulated during the test to insure that any leakage
through the gasket or frame will contribute to the
averall penetration. The test instrument, 3 Q 107
Penetrometer, generates a monadisperse challenge
~ zerosol having a particie size of 0.3 um. The test
results are recorded upon both the filter label and
the carton label as a penetration vatue (%); that is,
the efficiency of the filter equals 100% minus the
penetration. The maximum allowable penetration
is .03%. The resistance to airflow in inches w.g. at
the Nominatl Rated Capacity is also recorded on
the filter label. All filters are tested for efficiency
and resistance.

The maximum allowable resistance at the Nominal
Rated Capacity is 1.0” w.qg. Of the five sizes
apoearing in the specification, the 24" x 24" x

W /2 and the 24" x 24" x §-7/8"" are the largest.
\>31ﬁes for most of the other sizes are computed
-om one of these two depending upon the depth
imension of the unlisted fiiter and the effective
face area of that filter relative to the listed size.
The effective face area is obtained by subtracting
one inch from the perimeter dimensions of the
filter to allow for the thickness of the frame and
the glue line. Thus, a 24" x 24" filter has an
effective face area of 22 x 22"

Exampile:

24" 227

= —]
— 24"

Filters having nominal depth dimensions of 12"
and 6’ have different operating characteristics.
. The pressure drop through a 6" deep filter at 500
CFM is lower than the pressure drop through a 12"
deep filter at 1000 CFM, both sizes having 3 24"
‘4" outside dimension. Improvements in the
ia since the specification was first written have

E Wuemipae of Pirors Yooond
l

resulted in better performance of resistance 10
airflow than the 1.0 w.g. permitted by the speci-
fication would indicate.

But pressure drop itself is not a constant. As seen
in the bell-shaped curves taken from a sample of
10,000 size 24" x 24" x 11-1/2" filters, the pres-
sure drop for a filter will fall somewhere inside the
bell-shaped curve when tested at the Nominal
Rated Capacity (1000 CFM). Two curves are
shown, ane for SUPER-FLOW® filters and the
other for separator type filters.

Comparison of Pressure Drops for SUPER-FLOW®
and Separator Type Hepa Filters, Size GG-F

/ 1 Scpar:’torTypc
\ I ‘/V

N HA

;51“ .1 N
= A. R

PEAVIT 9 A
M

»
- :
| 2HIEASSEL WEEN
A - ..,:E'.: Eh- N
I T T L E LR L X T
Charscwrrtocs @ Flow = 1000 CFM
— ]
Inches w. v o
% 0 Ratiahirey | Meose
Avernge | Modan
SUPER.FLOWS
Hops Filtrs R, .18 0047 088 ) s ) K.
Separseer Type
Hepe Filtare 2 = L046 087 » l-‘

Several factors can affect the pressure drop. The
boron silicate microfibers which are used to pro-
duce the filter media at Flanders are manufactured
within a range of fiber dimensions according to the

" ©FLANDERS FILTERS, INC., 1982 FOREMOST PRODUCIRS OF HEPA PILTERS ANG $YSTIMS FOR SCIZNCE AND INCUSTRY SINCE-1950
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m-=nufactuer’'s own tolerances. The paper-maker
r_+ Make frequent adjustments ta compensate
for differences in fiber sizes from one bale to the
next ar even within the same bale. The thickness
>f the medium is another factor affecting pressure
drop. Flanders currently produces media for hepa
filters averaging 17.5 mils in thickness for separator
type filters and 21 mils thick in filters of the
SUPER-FLOW® construction. The number of
pleats of medium in a filter, the height of the glue

line where t e element is bongec to :he frame and
the kind of ieparator materiat can all .~fluence
performanc:. Physical constraints such as dividers
and nippfe connections are afso factors.

in addition to the labei recorging, copies of filter
test reports are furnished 1o the buyer. Nuclear
Grade Hepa Filters meet the requirements of |ES
CS-1T for Type B Filters and are (abelled
accordingly. o

Selecting a Hepa Filter for Size and Capacity

The filter sizes included in the original military
standards reflect only the requirements of the
military and government users at the time they
were originally written and have not been expanded
10 include the many sizes offered by manufacturers
today. A principal reason for this is the inherent
physical weakness aof the larger sizes: they should
not be used where human heaith would be threat-
ened, that is, in containment applications. Even in
clean room applications experience has shown that
the largest practical filter size is 24" x 48" x 5-7/8"

since filters larger than that are difficult to ship

'd handle and are more prone 1o damage.

When sizing a filter for a particular application, the
designer should keep in mind that aithough a
velocity of 4-5 fpm through the medium was the
basis for establishing the Nominal Rated Capaci-
ties in the military standard, hepa filters are fre-
quently operated at capacities ranging from a third
ot that value to several times higher without a
significant loss in efficiency. Indeed, the Nuciear
Grade Hepa Filters must be tested at the Nominal
Rated Capacity and again at 20% of that value.
However, care should be taken when planning to
operate a filter at higher capacities to determine

if hostile environmental factors, if present, will
cause filter failure. For example, water condensate
upan the water resistant filter medium could plug
the element and cause it to fail. Where space is
critical, a designer is faced with sacrificing a lower
pressure drop by using a smaller filter or, ina
multiple bank, of using less filters. On the other

hand, a filter bank can be oversized to decrease
the pressure drop.

Most of the larger 5-7/8" deep filters offered by
manufacturers were intended for laminar flow
applications where the design criteria called for

\_ entire walls or ceilings of filters and velaocities of

90 fpm = 20 through the room from sidewall to
sidewall (approximately 400 fpm through a 24" x
24" filter). ThHe 11-1/2" deeg filters are generally
selected for service where 3 minimum amount of
space relative to a maximum volume of airflow is
required: most often in built-up banks, either in
walk-in plenums or side-servicing housings. It is
the 24" x 24" x 11-1/2" fiiter that i1s most fre-
guently selected for these apgplications.

When selecting a hepa fiiter the following values
can be used to obtain the initial pressure drop at a
given volume. Although pressure drop vs. volume
is not a straight line curve when plotted on a graph,
it is close enough to a straight line that this data

can be extrapolated on that basis.
Initial Pressure Drop Vaives,
14-1/2" Deep Filters
- SUPER-FLOW®

Pressure Or
Filtwe Size D-awmz? i Irecies '::
CC.F | GCF | GE-F | YY.F | GG.F | GN.F Avs
255 | 730 | 1140 | 1510 | 1600 | 2040 120
1 725 | &35 | to1s | 1325 | 100 | 1788 105
T o0 | w5 | 870 [ 1135 | 1200 | 1530 090
L[ | st 725 | 945 | 1000 | 1275 97%
2l | 3es s8g | 155 | soo | 1020 )
E1 9 | 275 | 435 | ses | eoo | 7es 0.45
21 & | 1m0 290 | 380 | «0 | s10 03
) %0 145 | 190 | 200 | 255 915
.Separator Type (Aluminum)
Filter Size Designators m’:o‘::
ccfF | GoP | GEF | YYF | GGE | GN.E Avy.
2%% 10 1160 1510 1600 X040 10
=1 225 | 835 | 1018 | 1325 | rec0 | 1188 118
HECEET 870 .} 1135 | 1200 | 1530 100
S 60 | a5 | 725 | 945 | 100 | 1275 082
g 10 365 580 %5 300 1020 066
B0 95 | 275 | 38 | w5 | 60 | /6% 049
> 65 | 180 | 90| 3m0{ 40| s10 033
) ) a5 | 190 | 00 | 7%% 016

S

CFLANDERS FILTERS, INC., 1982 FOREMOIT PROOUCERS OF HEPA FILTERS ANG SYSTEMS FOR SCIENCE AND INOUSTRY SINCE-1980
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Muclear Grade Hepa Filters Suggested
Specifications, Separator Type Construction

/

The tilters shall be model {1)—- Nuclear Grade as
manufactured by Flanders Filters, Inc., Washington,
NC. The filter medium shall be all glass with a wet
strength, water repellent binder in accordance

with MIL-F-51079 (latest issue) and shall be produc-
ed by the filter manufacturer.

Each filter element shall be constructed by pleating
a continuous flat sheet of medium back and forth
over corrugated, .0018" thick aluminum spacers
whose edges have been hemmed to resist tearing of
1the medium at the fold. The element shail be per-
manently bonded to a {2)— integrat frame with a
fire retardant urethane sealant. The perimeter of
the filter face shail have a (3)—t0 seal it to its
mounting frame in service. Construction of the
filter shali be in accordance with the essential con-
struction requirements of MIL-F-51068 (latest
issue).

Each filter shall be tested, while encapsulated, for
resistance 10 airflow and penetration in accordance
with Mil-Std-282 at the nominal rated capacity
listed in Paragraph 1.2.1 of MIL-F-R1068 (or, if not
listed, as proportional to those listed values after
factors for physical constraints are considered) and

at 20% of that capacity for penetration onlv. The- .

penetration at both flows shail not-exceed 0.03%.

The hepa filters shall comply with the requirements
for Type B Fiiters per IES CS-1T. Each filter and
filter carton shall bear identical labels indicating
the filter model number, compliance with |ES CS-
17, the serial number and the resistance and pene-
tration readings at both test flows taken for the
filter on the manufacturer’'s Q 107 Penetrometer.
in addition, the manufacturer shall provide a filter
test angd certification of compliance report for the
buyer's record.

A label indicating compliance by the manufacturer
with the requirements of UL 586 shall be attached
to each filter. The manufacturer shall submit
evidence that his filters have qualified in accor-
dance with Paragraph 4.2 of MIL-F-51068 and that
he is listed on the Qualified Products List (QPL).

Filters that are 24" x 12" x 6" and larger shall be
packaged one filter per carton. - Each filter shall be
encased in a flanged, tight-fitting linerboard sleeve
that fits within the carton, leaving 8 minimum
1-1/2°° dead air space on the four sides of the filter.
The top and the bottom of the filter shall be pro-
tected with 3 folded linerboard cushion. .
(CPTIONAL: Linerboard cartons shall be strapped
to a Flanders Type O pailet with 3/8" plywood
facing at both ends.

Fill in the numbered locations on the Suggested Specifications Text with a
selection from.the corresponding category below:

(1} Fluid Seal
3.007-C-04-05-NL
b.007-C-02-05-NL
c. 007-C-03-05-NL

(2) Frame Material

Gasket Seal

2.007-C-04-00-NL
b.007-C-02-03-NL
c. 007-C-03-03-NL

a. 3/4” Fire Retardant Plywood -
b. 14 Gage Type 409 Stainiess Stesi
¢. 14 Gage Type 304 Stainless Steei

(3) Frame Style

8. 1/4" x 3/4”° Neoprene Gasket
b. 3/4" Deep Channel with Fluid Seal

©FLANDERS FILTERS. INC;. 1982 FOREMOST PRODUCERS OF MEPA FILTERS ANO SYSTEMS FOR SCIENCE AND INDUSTRY slnét-ltu
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September 9, 1987

Mr. Paul A. Giardina

Regional Radiation Representative

U. S. Environmental Protection Agency
26 Federal Plaza

Mail Stop 2AWM-RAD

New York, New York 10278

SUBJECT: Request for Determination of Construction or Modification
Dear Mr. Giardina:

As indicated in our July 7, 1987 letter to you, we have prepared the enclosed
evaluation of the use of Portable Ventilation Units (PVUs) at the West Valley
Demonstration Project (WVDP). We have also been in contact with individuals
from the DOE Headquarters and DOE Idaho Operations Office. Based on the
evaluation and discussions, we find that the PVYUs constitute operational
techniques for onsite contamination control and are not "new facilities" or
"modified facilities" pursuant to the National Emission Standards for
Hazardous Pollutants.

PVUs are used extensively within the nuclear industry as a means of
controlling contamination spread within the workplace. In many instances, a
temporary enclosure will be built to enclose an area where work with
contaminated equipment or materials is to take place. The enclosure limits
the area of potential contamination spread, and as an extra measure of
protection, provides ventilation to the enclosure and filtration of the
exhaust air. The routine use of temporary enclosures and PYUs is an element
of good practice that has been fostered in an attempt to maintain exposures of
workers and spread of contamination as low as reasonably achievable.As
indicated in the enclosed evaluation, the releases of radioactivity from PVU's
are extremely small and do not constitute a significant effluent stream at the
WVDP.

The regulations in 40 CFR 61.15(d) (1) indicate that "maintenance, repair, and
replacement which the administrator determines to be routine for a source
category" is not considered a modification and therefore reporting and
approval under 40 CFR 61.07 and 61.08 are not required. The uses of PVUs in
support of routine maintenance, repair and replacement for ex1st1ng
facilities, should fall into this category.

We recognize that the EPA must be informed of major facility modifications
such as those required at the West Valley Demonstration Project for the
processing of high level liquid wastes. The applications for approval to
modify sources at WVDP will include a discussion of emissions projected during
the modification phase, including those from PVUs or other temporary emission



2.

points. If the doses to the maximally exposed member of the public are
projected to increase during the modification phase, then information
concerning the design, installation and operation of the major emissions
points will be provided. (Major emission points will be those responsible for
greater than 10% of the projected dose to either the whole body or critical
organ from the source).

In summary, the primary purpose for installing temporary enclosures with PVUs
is for the protection of the worker and the prevention of contamination
spread. It is our finding that PVUs used in support of routine maintenance,
repair and replacement activities do not constitute new or modified sources.
In cases where PVUs will be employed during the modification of a facility,
this use will be adequately described in the application for approval to
perform the modification (40 CFR 61.07).

We appreciate your timely review of this information. If you have any
questions, please contact Ted Adams of my staff on (716) 942-4387.

Sincerely,

W. W. Bixby, Director
West Valley Project Office

cc: J. P. Hamric, DOE-ID, w/out enc.
S. Meyers, EPA, w/enc.
M. L. Walker, DOE-HQ, w/enc.
TGA:208:87 - 0155:87:09

TGA:LCH



ATTACHMENT III

GENERAL WVDP SPECIFICATIONS

FOR PORTABLE VENTILATION UNITS

CINO243:SEA-T2
07/23/87



Attachment to:
P.ou. 1921177

1. The units shall have the following features:

A)

B)

c)

D)

E)

F)

G)

H)

Blower (2 Hp min.) capable of providing a minimum of U" water
static pressure at 1000 cfm. Blower motor to be ULUQV, 3
phase.

Spark arrestor and 24 x 24 x 5 7/8" prefilter (50-60%
efficient).

HEPA filter seal shall be knife type for use with neoprene
gasketed fllters. The unit shall be capable of housing a

24 x 24 x 114" HEPA filter. The filter is not to be supplied
with the unit.

Inlet and outlet throttle/shutoff dampers compatible with 10"
long ducting.

Stainless steel two~door cabinet with "bag-out" capability.
Cart mounted with overall dimensions less than 3 ft. wide x 4
£t high x 6 £t long. Shall be capable of vertical or
horizontal operation and be equipped with a crane lifting
ring.

Magnihelic D/P gauge installed to monitor as a minimum:
D/P across (1) all fllters and (2) the HEPA filter only.

Facilitles measuring the erriéiency (DOP) of the'HEPA'rilter.

2. The vendor shall perform the following:

A)

B)

c)

D)

Each unit ahall be visually inspected IAW paragraph 5.0 of
ANSI/ASME NS10.

The duct and housing of each unit shall be leak tested by the
Pressure Decay Method IAW paragraph 6.0 of ANSI/ASME NS10.
Leakage shall be less than 0.1% of deaign capacity.

The mounting frame of each unit shall be leak tested by the
Pressure Decay Method IAW paragraph 7.0 of ANSI/ASME NS1Q.
Leakage shall be less than 0.1% of design capacity.

Reports for each inspection/test shall he generated as per the

requirements of ANSI/ASME NS10 and shall be supplied to WVNS

for approval upon delivery of the units. Any deficiencies
found and repaired during performance of any inspection/test
shall be recorded, and reported to WVNS.

3. Final acceptance of the units shall be based on successful
completion of a satisfactory DOP test performed by WVUNS personnel
at WVNS. (Satisfactory test based on retention of 99.97% of O. 3
micron particles at 1000 ¢fm).

CLHO155
1:SAM-86
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REQUIREMENTS FOR PVU

1. General Description

A. PVU shall be manufactured and tested in accordénce with ANSI N-509
and N-510 using a dummy filter.

B. PVU shall he compatible with WVNS stock HEPA filters which employ
Flanders Fluid Seals., HEPA size 24" x 24" x 11 1/2",

C. PVU shall be operable in either horizontal or vertical position.

D. PVU filter housing shall be stainless steel with full "bag-out”
capability and shall have separate doors for filter removal such
that the pre-=filter and/cr roughing filter may be changed without
violating the HEPA filter DOP ftest validity.

E. Ruffing filter size 23 7/8" x 23 7/8" x 4", 2 each required
efficiency 45 to 50%.

F. Pre-filter is in addition to the 2 ruffing filters. 23 7/8" x
23 7/8" x 1 7/8", efficiency 30%, placed in the same compartment as
the 2 roughing filters. )

G. PVU shall include a spark arrestor or washable filter to trap
welding sparks and/or airborne oil or grease. .

H. PVU shall include a Magnihelic D/P gauge and valve system to allow
the monitoring of:

0 Pressure drop across the roughing/pre-filter section
0 Pressure drop across the HEPA only

0 Pressure drop across all filters

0 Just the system inlet pressure

I. PVU shall have an air flow throttle adjustment to allow controlling
air flow rate and/or static pressure.

J. FVU shall have facilities for performing HEPA filter DOP efficiency
testing.

K. PVU shall have a crane lifting ring over the unit center of
gravity. '

~
LAPO781
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Page 3

II.

III.

LAPQ781

of 3

Technical Descrigtion

A. Nominal system flow rate 2000 cfm.

B. Blower capacity shall be 2450 cfm or better when driven by a 10 Hp
motor,

C. Motor rated capacity shall be 10 Hp, to run on 440 volts 3 phase
electrical power.

‘D. Portable VV overall dimensicons shall not exceed:

o Weight 600 1b

o Length 72 inches
¢ Width 28 inches
0 Height k5 inches

Documentation Required

A. PVU leak test (ANSI N-510) data sheet(s) shall be enclosed with the
packing slip and shipping papers and shall Iineclude:

Company name

Date test performed :

Test equipment identification

Date of test equipment calibration

Actual test data

WVNS PC No.

Signature of perscon performing the test

Signature of vendor's QA representative, and date, 31gn1fy1ng
approval of the test performance of data recorded.

Q-3 DU = N —
»

B. Certificate of Compliance with the requirements of the Purchase
Order.



West Vailey Project Office
ldaho Operations Office
P.O. Box 191
West Valley, NY 14171

July 9, 1987

Mr. J. E. Krauss, President

West Valley Nuclear Services Co., Inc.
P. 0. Box 191 .

West Valley, New York 14171

SUBJECT: Operation of Temporary Ventilation Units for the M-8 Riser

Dear Sir:

Based on discussions with EPA Region II, you are hereby authorized to proceed
with the utilization of a temporary ventilation unit for the M-8 riser in an
effort to obtain information associated with the contamination incident an
June 19, 1987. You should, in parallel, proceed with preparing a generic ¢ .
permit application for utilization of such systems in general at the site.

‘, Sincerely,
~— ‘
N. W. Bixby, Directo/Z/
West Valley Project Qffice
cc: dJ. P. Hamric, DOE-ID
J. H. Barry, DOE-ID
WWB:033:87 — poR5: %707
WWB :t1
.4;, ‘A°°~)}
Yool v
a'cl'krzul“’y

Celebraring the U.S. Constitution Bicentennial — 1787-1987
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Request For Approval To Construct Of Modify

New Sources of Radionuclide Emissions (40 CFR 61, Subpart H)

I. NAME AND ADDRESS OF APPLICANT

US Department of Energy

West Valley Demonstration Project Office
P.0. Box 191

West Valley, New York 14171-0191

OPERATING CONTRACTOCR

West Valley Nuclear Services Co., Inc.
P.0. Box 191
West Valley, New York 141171-019

II. NAME AND LOCATION OR PROPOSED LOCATION OF THE SOURCE

Portable Ventilation Unit 1

West Valley Demonstration Project

Rock Springs Road

West Valley, New York 14171

Date of Construction/Modification: September 1986
Date of Startup: September 1986

IIT. RELEASE POINT INFORMATION

Emission Point ID PV01 Inside Dimensions (inches) 10 dia.
Ground Elevation (Ft. MSL) Variable Exit Temperature (°F) 70°
Height Above Structures (ft) Variable Exit Velocity (ft/sec) 30
Stack Height (ft) Variable Exit Flow Rate (ACFM) 1000

IV. TECHNICAL INFORMATION ABOUT SOQOURCE
A. Natwre, Size and Design Capacity

The portable ventilation unit is a small (1000 cfm) stand alone unit used

to supplement existing ventilation systems for operations requiring

additicnal control of airborne radioactivity. An example of such an

operation is ventilation of a temporary containment tent or temporary
~airlock.

BLCOTOU:SEALT -1 =



B. Method of Source Operation and Descriptionr of Emission Controls

The portable vent system will be used on an "as needed" basis to
support various project maintenance and decontamination activities.
The system 1s equipped with a spark arrestor, prefilter and HEPA
filter. Monitoring for radicactivity will be done by an alrha/beta
continuous air monitor either in the area being ventilated or at the
point of discharge.

C. Emission Estimates

Emission estimates. are based on a ground level release of air at 75%
of the WVDP concentra%ion guide limits for airborne_contamination
(i.e., 75% of 2 x 1072 uCi/ml gross alpha, 1 x 1079 wCi/ml

gross beta). Alpha activity is assumed to be Am-241 and beta
activity is assumed to be Sr-90. Annual doses are based on operation
for eight hours per day and 120 days per year. The dose to the
maximally exposed off~site individual from such a source is estimated
to be 2.6 x 107! mrem/year.

Doses are calculated using site specific meteorological data
combination with AIRDOS-EPA. EPM-3, a variable-trajectory gaussian
puff dispersion model, was used to calculate relative concentrations
of radicactivity from routine operational releases. The maximum mean
annual relative concentration (X/Q) values _at actual residences in
the vieinity gf the site are 1.5 E-T7 sec/m3 (at 2.1 km WSW) and

9.5 E-7 sec/m” (at 1.4 km NW) for stack and ground level release,
respectively.

The data tabulated X/Q values are used as input to AIRDOS-EPA to
calculate the radiation dose to the maximally exposed individual (at
the closest residence). The dose thus reported is the 50-year
committed effective dose equivalent as calculated by the ICRP 26
formula.

BLCOTOU :SEALT -2 -



Request For Approval To Construct Of Modify

New Sources of Radionuclide Emissions (40 CFR 61, Subpart H)

I. NAME AND ADDRESS OF APPLICANT

US Department of Energy

Weat Valley Demonstration Project Office
P.0. Box 191

West Valley, New York 14171-0191

OPERATING CONTRACTOR

West Valley Nuclear Services Co., Inc.
P.0. Box 191
West Valley, New York 14171-0191

II. NAME AND LOCATION OR PROPOSED LOCATION OF THE SOURCE

Portable Ventilation Unit 2

West Valley Demonstration Project

Rock Springs Road

West Valley, New York 14171

Date of Construction/Modification: September 1986
Date of Startup: September 1986

III. RELEASE POINT INFORMATION

Emission Point ID PV02 1Inside Dimensions (inches) 10 dia.
Ground Elevation (Ft. MSL) Variable Exit Temperature (°F) 70°
Height Above Structures (ft) Variable Exit Velocity (ft/sec) 30
Stack Height (ft) Variable Exit Flow Rate (ACFM) 1000

IV. TECHNICAL INFORMATION ABOQUT SOURCE
A. Natwre, Size and Design Capacity

The portable ventilation unit is a small (1000 efm) stand alone unit used
to supplement existing ventilation systems for operations requiring
additional control of airborne radiocactivity. An example of such an
operation is ventilation of a temporary containment tent or temporary
airlock. ' S

BLCOTOY4 :SEAUT -1 -



B. Method of Source Orperation and Description of Emission Controls

The portable vent system will be used on an "as needed" basis to
support various project maintenance and decontamination activities.
The system is equipped with a spark arrestor, prefilter and HEPA
filter., Monitoring for radioactivity will be done by an alrpha/beta
continuous air monitor elther in the area being ventilated or at the
point of discharge.

C. Emission Estimates

Emission estimates are based on a ground level release of air at 75%
of the WVDP concentration guide limits for airborne contamination
(i.e., 75% of 2 x 10712 uCi/ml gross alpha, 1 x 1072 uCi/ml

gross beta). Alpha activity is assumed to be Am-241 and beta
activity i3 assumed to be Sr-90. Annual doses are based on operation
for eight hours per day and 120 days per year. The dose to the
maximally exposed off~site individual from such a source is estimated
to be 2.6 x 10 ! mrem/year.
Doses are calculated using site specific meteorological data combina-
tion with AIRDOS-EPA., EPM-3, a variable-trajectory gaussian puff
dispersion model, was used to calculate relative concentrations of
radicactivity from routine operational releases. The maximum mean
annual relative concentration (X/Q) values _at actual residences in
the vicinity of the site are 1.5 E-7 sec/m3 (at 2.1 km WSW) and

9.5 E-7 sec/m” (at 1.4 km NW) for stack and ground level release,
respectively.

The data tabulated X/Q values are used as input to AIRDOS-EPA to
calculate the radiation dose to the maximally exposed individual (at
the closest residence). The dose thus reported is the 50-year
committed effective dose equivalent as calculated by the ICRP 26
formula.
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II,

III.

Iv.

Request For Approval To Construct Of Modify

New Sources of Radionuclide Emissions (40 CFR 61, Subpart H)

. NAME AND ADDRESS OF APPLICANT

US Department of Energy

West Valley Demonstration Project Office
P.0. Box 191

Wesat Valley, New York 14171-0191

OPERATING CONTRACTOR

West Valley Nuclear Services Co., Inc.
P.0. Box 191
West Valley, New York 14171-0191

NAME AND LOCATION OR PROPOSED LOCATION OF THE SOURCE

Portable Ventilation Unit 3

West Valley Demonstration Project

Rock Springs Road

West Valley, New York 11171

Date of Construction/Modification: September 1986
Date of Startup: September 1986

RELEASE POINT INFORMATION

Emission Point ID PV03 Inside Dimensions (inches) 10 dia.
Ground Elevation (Ft. MSL) Variable Exit Temperature (°F) 70°
Height Above Structures (ft) Variable Exit Velocity (ft/sec) 30
Stack Height (ft) Variable Exit Flow Rate (ACFM) 1000

TECHNICAL INFORMATION ABOUT SOURCE
A. Nature, Size and Design Capacity

The portable ventilation unit is a small (1000 cfm) stand alone unit used
to 'supplement existing ventilation systems for operations requiring
additional control of airborne radicactivity. An example of such an
operation is ventilation of a temporary containment tent or temporary
airlock. v L e L en L T
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B. Method of Source Operaticn and Description of Emission Controls

The portable vent system will be used on an "as needed" basis to
support various project maintenance and decontamination activities,
The system is equipped with a spark arrestor, prefilter and HEPA
filter. Monitoring for radicactivity will be done by an alpha/beta
continuous air monitor either in the area being ventilated or at the
point of discharge.

C. Emission Estimates

Emission estimates are based on a ground level release of air at 75%
of the WVDP concentrg%%on guide limits for airborne contamination
(i.e., 75% of 2 x 10 uCi/ml gross alpha, 1 x 1079 uCi/m1

gross beta). Alpha activity is assumed to be Am-241 and beta
activity is assumed to be Sr-90. Annual doses are based on operation
for eight hours per day and 120 days per year. The dose to the
maximally exposed off-site individual .from such a source is estimated
to be 2.6 x 10 ' mrem/year.

Doses are calculated using site specific meteorological data
combination with AIRDOS-EPA. EPM-3, a variable-trajectory gaussian
pufrf dispersion model, was used to calculate relative concentrations
of radiocactivity from routine operational releases. The maximum mean
annual relative concentration (X/Q) values_at actual residences in
the vicinity of the site are 1.5 E=7 sec/m3 (at 2.1 km WSW) and

9.5 E-T7 sec/m~” (at 1.4 km NW) for stack and ground level release,
respectively.

The data tabulated X/Q values are used as input to AIRDOS-EPA to
calculate the radiation dose to the maximally exposed individual (at
the closest residence). The dose thus reported is the 50-year
committed effective dose equivalent as calculated by the ICRP 26
formula.
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